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Under the accelerated program of instruction, the University w ill offer 
three terms of sixteen weeks each during the course of the year 1944-45, as 
follows:
I944 SUMMER TERM
June 30, Friday, R egistra tio n , c iv ilian  students.
J u ly  1, Saturday, R egistra tio n , N a v y  students.
J u ly  3, M onday, In stru ction  begins.
O ct. 21, Saturday, T erm  ends.
FA LL TERM
O ct. 31, Tuesday, R egistra tio n , c iv ilian  students.
N o v. 1, Wednesday, R egistra tio n , N a v y  students.
N o v . 2, Thursday, In stru ction  begins.
D ec. 2 1-2 7 , Thurs.-W ed., C h ristm as R ecess.
1945 
Feb . 28, Wednesday, T e rm  ends.
SPRING TERM
M a rch  2, Friday, R egistra tio n , c iv ilian  students.
M arch  3, Saturday, R egistra tio n , N a v y  students.
M a rch  5, M onday, In stru ction  begins.
June 23, Saturday, T erm  ends.
C O R N E L L  U N I V E R S I T Y  O F F I C I A L  P U B L I C A T I O N
PUBLISHED B Y  CORNELL U N IVERSITY AT ITHACA, N. Y .
M o n th ly  in  Septem ber, O ctober, and  N o vem b er 
Sem i-m onthly, D ecem b er to  A u g u st in clusive
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S P E C I A L  A N N O U N C E M E N T
C ornell U n iv e rs ity  has been d esign ated  as one o f th e  in stitu tion s 
to  g iv e  th e  U n ited  S ta tes  N a v y ’s specialized  tra in in g  program , V -12 . 
T h is  program  includes 8-term  cu rricu la  in  c iv il, m echanical, and  
electrical engineering, w hich , w hen  com pleted, lead  to  th e  special 
degree o f B ach elo r o f Science in  th ese branches.
T h e  m ain  efforts in th e  several Schools w ill be d irected  to w a rd  th e  
train in g o f N a v a l an d  M arin e students. A d e q u a te  provision, how ever, 
for continued  train in g o f civ ilian  stu d en ts has been  m ade in a ll b asic  
curricula. T h is  p u b lication  is d ev o ted  solely  to  th ese civ ilian  cu rricu la  
w h ich  lead  to  th e  usual B ach elo r degrees.
W h erev er possible, th e  courses in  th e  N a v y  program  h a v e  been 
adopted  for civ ilian  students as w ell. N a v a l, M arin e, and  c iv ilian  
stu d en ts w ill a tten d  classes to g eth er in  such courses.
T h e  U n iv ersity  is op eratin g  on a  w a r basis, w ith  in stru ction  con ­
tin u in g th rou gh ou t th e  calen d ar yea r. In  th e  C ollege o f E ngineering, 
three term s of 16 w eeks each  are com p leted  each  yea r. T h is  accelera­
tion  is com pulsory and  enables th e  stu d en t to  com plete th e  norm al 
4-year course in 2 ^  years. T erm s w ill begin  a b o u t M a rch  x, J u ly  1, 
and N ovem b er 1.
The College of Engineering
IT S  H I S T O R Y  A N D
O R G A N I Z A T I O N  E n gin eerin g has h ad  an im p ortan t p lace in  th e 
program  of C orn ell U n iv ersity  from  th e  beginning. 
T h e  F ed eral L an d  G ran t, or M orrill A c t  of 1862, w h ich  supplied a con­
siderable proportion  of th e U n iv e rs ity ’s original endow m ent, specified th a t 
a lead in g o b ject o f th e  in stitu tion  should b e to  teach  “ such branches of 
learn ing as are related  to  . . . th e m echanic a rts” ; and  th is provision  w as 
in  p erfect accord  w ith  th e ideals o f th e founder and  of th e  first president. 
B o th  E zra  C ornell, th e  p ractica l m an  of affairs, w ho had  am assed a  fortun e 
in th e  W estern  U nion T eleg rap h  C o m p a n y, and A n drew  D . W h ite , th e 
b rillian t scholar and  educator, w ho had  carefu lly  an a lyzed  con tem porary  
higher education  in  A m erica  and  in  E urope, b elieved  in  th e  eq ual d ig n ity  
o f scientific and  classical studies and determ in ed to  p u t th e p ra ctica l arts, 
such as engineering, on th e  sam e plane w ith  th e  hum anities. T h is  program  
w as considered revo lu tio n ary  w hen announced a t th e  U n iv e rs ity ’s open­
ing in 1868. T h a t  it  has since been gen erally  ad op ted  b y  A m erican  u n iv er­
sities indicates th e  soundness o f th e  basic C ornell idea th a t  in stru ction  in 
engineering should be given  on a high professional level. T h e  C ollege of 
E ngin eerin g still adheres firm ly  to  th is p o licy .
M ech an ica l engineering and  c iv il engineering h a v e  been stron g divisions 
of th e U n iv ersity  since its  foun dation. T h e  first w as origin ally  called  th e 
C ollege o f M ech an ic A rts  and la ter  th e  S ib ley  C ollege o f M ech an ica l E n g i­
neering and M ech an ic  A rts , in  recogn ition  of m unificent gifts  b y  H iram  
Sib ley, foun der o f th e W estern  U n ion  T eleg rap h  C om p an y, and  his son, 
H iram  W . S ib ley . C iv il  E ngin eerin g, orig in ally  a separate school in  th e 
C ollege o f M a th em atics and  E ngineering, and  la ter  th e C ollege o f C iv il 
E ngineering, has also retain ed  its  id e n tity  to  th e present d a y .
In  1883 C orn ell opened courses in electrical engineering, am ong th e  first 
to  be offered an yw h ere in A m erica; and  in 1919, w hen  th e  B o ard  of T ru stees 
form ed th e present C ollege o f E ngin eerin g, th e  School o f E le ctrica l E n g i­
neering w as established as one o f th e  th ree com ponent un its, on a p a r w ith  
th e  S ib ley  School o f M ech an ica l E ngin eerin g and  th e  School o f C iv il 
E ngineering. f
T h e  C ollege o f E ngin eerin g organized a five-year course in C h em ical 
E ngin eerin g in 1931; and  seven yea rs la ter  th e  School o f C h em ical E n g i­
neering w as established to  supervise th e  curricu lum  w h ich  leads to  th e  de­
gree of B ach elo r o f C h em ical E ngin eerin g. F o u r-year courses lead in g to  
th e degree o f B ach elo r o f Science in  A d m in istra tiv e  E n gin eerin g in  c ivil, 
m echanical, and  electrical engineering w ere in troduced  in  1931.
Stu d en ts in E n gin eerin g a t C orn ell use th e  fa cilities o f th e  several S ib ley  
build in gs w h ich  house th e  S ib ley  School o f M ech an ica l E n gin eerin g; 
L in coln  H all w h ich  is d evo ted  to  th e  School o f C iv il  E n g in ee rin g ; F ran klin  
H all w h ich  contain s m ost o f th e  School o f E le ctrica l E n gin eerin g; R a n d  
H all, th e g ift  o f M rs. F lorence 0 . R . L an g, in  w h ich  are lo cated  th e  M ach in e 
Shop, P a tte rn  Shop, and  senior E lectrica l L a b o ra to ry ; th e  H yd rau lic  
L ab o rato ry  on B eeb e L a k e  ab ove T rip h am m er F alls ; and O lin H all o f
C h em ical E ngin eerin g, recen tly  g iven  b y  F ra n klin  W . O lin to  p rovide m ost 
a d eq u a te ly  for th e  School o f C h em ical E ngineering. F o r  vario u s p rep ara­
to r y  and  elective  courses th e y  also use th e  fa cilities o f th e  B a k e r  L a b o ra to ry  
o f C h em istry , a  b u ild in g g iven  to  th e  U n iv e rs ity  in  1922 b y  G eorge F . 
B ak er; and  those o f R o ckefe ller H all, erected  b y  Joh n  D . R o ckefe ller for 
th e D ep artm en t o f P h y s ic s ; and  oth er build in gs an d  eq uipm en t a vailab le  
in th e  C ollege o f A rts  an d  Sciences.
C orn ell engineers en jo y  all th e benefits and  privileges o f an ou tstan d in g 
u n iv ersity  com m u n ity . T h e y  associate con tin u ally , in  fratern ities and 
dorm itories, in  extra-cu rricu lar activ ities, and  in  general U n iv e rs ity  
fun ctions, w ith  students o f liberal arts, agricu lture, law , v e te r in a ry  m edi­
cine, and  architecture. C on certs b y  w orld-fam ous' soloists an d  orchestras, 
lectures b y  renow ned scholars in w id ely  v a ry in g  fields, dram atic  p roduc­
tions, and a rt exh ib its ad d  to  th e cu ltu ra l atm osphere in w h ich  C ornell 
engineers m ove as un dergraduates.
T h ese facts, in addition  to  th e b e a u ty  o f th e  C am p u s and  th e  surround­
in g F in g er L ak es  region and  th e  consideration  th a t  Ith a c a  is a  sm all c ity , 
rem oved  from  th e  d istraction s o f a  m etrop olitan  area  b u t easily  accessible 
b y  railro ad  and  h igh w ay, help to  explain  th e  com position  o f th e  studen t 
population, w h ich  each  y e a r  includes stu d en ts from  e v e ry  p a rt o f th e 
U n ited  S ta tes  and  num erous foreign countries.
T h e  C ollege o f E n gin eerin g now  com prises th e  School o f C iv il E n gin eer­
ing, th e S ib ley  School o f M ech an ica l E ngin eerin g, th e  School o f E lectrica l 
E ngin eerin g, and  th e  School o f C h em ical E ngin eerin g. C ourses in A d m in is­
tra tiv e  E n gin eerin g are g iven  in th e  first th ree o f th ese Schools. G rad u a te  
in struction  in  engineering is offered b y  th e E n gin eerin g D ivisio n  of th e  
G rad u ate School o f th e  U n iversity .
P U R P O S E  O F  T H E
I N S T R U C T I O N  E ngin eerin g education  a t C ornell is b ro a d ly  p ro­
fessional, designed to  tra in  m en for leadership in 
p u b lic  service,, business, and  in d u stry. In  th e  opinion  o f th e  F a c u lty , con­
firm ed b y  represen tatives o f concerns em p lo yin g th e  b u lk  o f engineering 
graduates, tech n ica l com petence in th e  general field  o f engineering is 
essential to  success even  in  th e  n arrow er specializations, such as radio, 
aeronautics, and  air-conditioning, and  tim e spent on fun dam en tals shortens 
th e period o f ad ju stm en t during w hich  th e  gra d u ate  engineer d iscovers th e 
sp ecia lity  he is b est fitte d  to  pursue. H ence th e  C ollege em phasizes in­
struction  in th e  basic principles and  ap p licatio n s o f science, an d  offers 
specialized options on ly  to  a  lim ited  extent.
E xperience has dem on strated  th a t th e secon d ary school stu d en t often  
lack s th e  a b ility  to  a n ticip ate  w ith  a ccu racy  th e  ty p e  o f w o rk  for w h ich  he 
w ill u ltim a te ly  find him self b est adap ted . Som e of th e  largest industries, 
w h ich  offer th e  w id est v a r ie ty  o f o p p o rtu n ity  w ith in  th e ir  ow n organ iza­
tions, consider it  n ecessary to  observe even  th e engineering gra d u ate  for a t 
least a  y ea r  before decid ing to  w h a t d ivision  of th e co m p an y he should be 
assigned. T h e ir  records con tain  m a n y  instances o f m en w h o orig in ally  de­
sired to  becom e air-conditioning exp erts or airplane designers b u t ev en t­
u a lly  applied  their personal a p titu d es m ost successfu lly  in such fields as 
pow er-plan t m anagem ent or m etallu rg ica l research.
Furtherm ore, a successful career is a record o f com petence in a series of 
situation s a ctu a lly  availab le . N o  stu d en t can b e certain  th a t he w ill be 
offered precisely  th e  em p loym en t th a t he desires a t th e  tim e he graduates. 
N or, in these tim es o f rap id  ad van ces in  tech n ology, can  he be sure th a t 
such a situation , if offered, w ou ld  be a step along th e road  to  th e h igh est 
ach ievem en t o f w h ich  he is capable. In  electrical engineering, for instance, 
th e  fu ll effect o f th e va cu u m  tu b e is as y e t  un kn ow n , b u t th is in ven tion  has 
a lread y  required n ot on ly  a m odification  of existin g electrical m achines, b u t 
also an en tirely  new  th eoretical approach. S im ilar developm ents h ave 
ta k en  place and  w ill continue in th e  fields of m echanical, c ivil, and  chem ical 
engineering. L ik e  th e v illa ge  b lacksm ith , th e narrow  sp ecialist in engineer­
in g m a y  one d a y  find his sp ecia lty  no longer in  dem and. O n ly  a b road  and 
inten sive train in g in  th e  fu n dam en tal sciences can  fit an engineer to  ta k e  
a d va n ta ge  o f new  op portun ities as progress in in d u stry  creates them .
Ju st as th e  m od em  engineer needs b road  and  deep scientific train ing, he 
also m ust h a ve  a 'w o rk in g  know ledge o f th e social and  econom ic structure. 
H e can  no longer a ct as an  isolated  te ch n icia n ; he m u st becpm e an effective  
p a rt o f th e  so ciety  in  w h ich  he lives, ab le to  see th e results o f his efforts in 
relation  to  th e  industrial and social system  as a  w hole. U n em ploym en t, th e 
stan dard  of livin g, m ass prejudices, p o litica l program s— all affect him  not 
on ly as a person b u t also as an  engineer. Such  fa cto rs h a v e  c o n sta n tly  in ­
creasing significance in a n y  program  of p ub lic w orks or in dustria l d evelop ­
m ent, and  th e engineer m ust un derstan d  them  in  order to  solve his pro­
fessional problem s.
T h ese considerations explain  certain  general features o f th e courses of 
s tu d y  offered b y  th e C ollege. In  a ll th e schools, specialization  has been p o st­
poned u n til la te  in th e  course and  is lim ited  b o th  in ch aracter and  in e x te n t ; 
and op portun ities h a ve  been m ade for required  and elective  courses in 
such fields as p h ysica l science, social studies, and w ritten  and spoken 
E nglish.
D om in an t in all th e  courses o f s tu d y  is in stru ction  designed to  te ach  th e  
fu n dam en tal principles, th eoretical and  p ractica l, th a t  underlie th e 
variou s branches o f engineering. C lassroom  in stru ction  an d  lab o rato ry  
experim ent are supplem ented b y  experience w ith  th e  operation  o f vario u s 
k inds o f ap p aratu s in  th e C ollege lab oratories and  shops and  b y  trip s to  
inspect m a n u factu rin g plants, pu b lic  w orks, and  other places o f interest 
in th e industrial centers of th e  E ast. T h e  stu d en t th us becom es fam iliar 
w ith  problem s encountered in m odern engineering and w ith  p ra ctica l 
m ethods for th e ir  solution.
T h e  basic purpose o f th e entire program  is to  m ake ad ju stm en t easier 
for th e grad u ate w hen he begins actu al engineering w ork, and  to  fit him  
for leadership in his profession.
D E G R E E S  O F F E R E D  C ornell U n iv ersity  confers th e fo llow ing de­
grees on th e successful com pletion  of un der­
grad u ate courses of s tu d y  in  th e  C ollege o f E ngin eerin g: B ach elor o f Science 
in C iv il E ngin eerin g (B .S . in  C .E . ) ; B ach elor of C iv il  E n gin eerin g (B .C .E .) , 
B ach elor of Science in M ech an ical E ngin eerin g (B .S . in M .E .) , B ach elor 
o f M ech an ica l E ngin eerin g (B .M .E .) , B ach elo r o f Science in  E le ctrica l 
E ngin eerin g (B .S . in E .E .) , B ach elo r o f E lectrica l E n gin eerin g (B .E .E .) , 
B ach elor of Science in A d m in istra tiv e  E ngin eerin g (B .S . in  A .E .) , and
B ach elo r of C h em ical E n gin eerin g (B . C hem . E .) , B ach elo r o f Science in 
C h em ical E n gin eerin g (B .S . in  C h em .E .). T h e  B ach elo r o f Science degrees, 
excep t those in  A d m in istra tiv e  E n gin eerin g and  C h em ical E ngineering, 
are p rim arily  for N a v a l and  M a rin e stu d en ts w h o com plete th e  V -12  p ro­
gram  prescribed b y  th e  N a v y .
T h e  a d van ced  degrees o f M a ste r  o f C h em ical E n gin eerin g (M . C h em .E .), 
M a ste r  o f C iv il  E n gin eerin g (M .C .E .) , M a ste r  o f E le ctrica l E n gin eerin g 
(M .E .E .) , M a ste r  o f M ech an ica l E n gin eerin g (M .M .E .) , M a ste r  o f Science 
in  E n gin eerin g (M .S . in E n gin eerin g), M a ste r  o f Science (M .S .) , and 
D o cto r o f P h ilo sop h y (P h .D .) are gran ted  b y  th e  U n iv e rs ity  on th e  recom ­
m en dation  o f th e  F a c u lty  o f th e  G rad u a te  School. (See p age 12).
E I G H T - T E R M
C U R R I C U L A  T h e  eigh t-term  curricu la  offered in th e  C ollege lead  to  
th e  degree of B .C .E .,  B .M .E ., B .E .E ., B .S . in  A .E . and 
B .S . in C h em .E . resp ective ly . L a te r  in th is  A n n oun cem en t th ere w ill be 
found, under th e  approp riate heads, d eta iled  statem en ts o f these curricula. 
In  th e  last tw o  term s of each  curriculum , certain  options or e lectives are 
offered, so th a t  each  studen t m a y  h a ve  a certain  am ou n t o f freedom  in 
p lacin g th e  m ain  em phasis o f his w o rk  upon  branches o f th e  profession in 
w h ich  he m a y  be m ost interested. T h ese option s an d  th e  elective  courses are 
c learly  defined in th e  announcem ent o f each  school on subsequen t pages.
T E N - T E R M
C U R R I C U L A  T h e  norm al curricu lum  of s tu d y  lead in g to  th e  degree of 
B ach elor o f C h em ical E n gin eerin g consists o f an  in­
te g ra te d  ten -term  program  in  w h ich  provision  is m ade for a  considerable 
am ount o f e lective  w ork. F o r  th e d u ration  o f th e  w ar, th is curriculum  has 
been a b b re via ted  to  e igh t term s, lea d in g  to  th e  degree o f B ach elo r o f 
Science in  C h em ical E ngineering. T h e  ten -term  curricu lum  w ill be re­
stored as soon as circum stances perm it.
T en -term  curricu la  lead in g to  th e  single degree o f B .C .E .,  B .M .E ., 
B .E .E ., or B .S . in A .E . consist o f th e  eigh t-term  en gin eering courses of 
s tu d y  m odified b y  th e  in trod u ction  o f th e  eq u iva len t o f tw o  term s of 
b roaden ing train ing. T h e  en tran ce requirem ents are th ose o f th e  eight- 
term  curricula.
I t  is possible to  rearran ge th e  required  w o rk  in  th e  resp ective  eight-term  
curricu la  o f s tu d y  in  m echanical and  e lectrica l engineering so th a t b o th  th e  
B .M .E . and  B .E .E . degrees m a y  be ob ta in ed  in  a  ten -term  period  o f stu d y.
In  ad m in istrative  engineering it  is possible so to  arran ge th e  w o rk  of th e 
ten -term  curriculum  th a t th e  degree o f B .C .E ., B .M .E . or B .E .E . is o b ­
tain ed  a t th e  en d of th e  first e igh t term s and  th e  degree o f B ach elo r o f 
Science in  A d m in istra tiv e  E n gin eerin g a t th e  end of th e  last tw o  term s. 
D eclaration  of inten tion  to  ta k e  ten -term  com bin ations should  b e m ade 
before th e b egin nin g of th e  stu d e n t’s th ird  term .
T W E L V E - T E R M
C U R R I C U L A  T h e  tw elv e-term  curricu la  lead in g to  th e  degrees o f
A .B . and  B .C .E .,  or A .B . a n d  B .M .E ., or A .B . and 
B .E .E ., or A .B . and  B .S . in A .E . , require adm ission  to  th e  C ollege  o f A r ts  
an d  Sciences, in w h ich  college th e  stu d en t is registered  durin g th e  first
eight term s. In  order to  m ake it  possible to  ob tain  th e  B .C .E ., B .M .E .,
B .E .E ., or B .S . in A .E . degree a t th e  end of th e  tw e lfth  term , th e  stu d en t 
m ust com plete th e  freshm an engineering su b jects before th e  begin nin g of 
his seven th  term , and m ust com plete th e  list o f sophom ore su b jects in c iv il 
engineering, m echanical engineering, or e lectrical engineering b efore th e  
begin nin g of his n in th  term . A d v ice  an d  assistance in  arran gin g such a 
course m a y  be ob tain ed  b y  a p p ly in g  to  th e  d irector o f th e school concerned.
S C H O L A S T I C
R E Q U I R E M E N T S  In  th e  Schools o f C iv il, E lectrical, and M ech an ical 
E ngin eerin g a stu d en t w ho does n ot receive a pass­
in g grade in e v e ry  course in w h ich  he is registered, or w h o fails, in a n y  
term  or sum m er session, to  m ain tain  an average o f 65 per cen t or b etter, 
w ith  a t least h a lf th e credit hours w ith  m arks o f 70 per cen t or b etter, m a y  
be dropped from  th e  U n iv ersity , or p laced  on probation.
A  stu d en t in  th e  School o f C h em ical E n gin eerin g w ho does n ot receive 
a  passing grade in  ev e ry  course for w h ich  he is registered, or w h o fails in 
a n y  term  or sum m er session to  m ain tain  an average grade o f 75 per cen t 
m a y  be dropped or p laced  on probation.
I f  in th e opinion of th e  F a c u lty  o f th e  School concerned, a  stu d e n t’s 
general record  is u n satisfactory , th e  stu d en t m a y  be refused perm ission to  
continue his course even  th o u gh  he has m et th e  m inim um  requirem ents in 
respect to  th e  num ber o f hours o f w o rk  passed and th e grades in  those 
hours. S tu d en ts w ho fa ll b ehind  in  th e ir  w o rk  m a y  be w arned, p u t on p ro­
bation, or dropped, eith er from  an  in d iv id u al course, or from  th e  U n iv er­
s ity  a t a n y  tim e durin g th e  term .
T H E  R E Q U I R E M E N T S
FO R G R A D U A TIO N  Degrees are conferred on candidates who have
fu lfilled  th e  fo llow ing req u irem en ts:
1. T h e  can d idate m ust h a ve  been in residence and  registered in  th e  C o l­
lege o f E ngin eerin g for th e last tw o  term s and  m u st h a v e  satisfied th e  U n i­
v e rs ity  requirem ents in M ilita ry  Science and  T a c tic s  (or P h ysica l E d u c a ­
tion) , P h ysica l T rain in g , and  in  th e  p a y m en t o f tu itio n  and  fees..
2. H e m u st h a ve  com pleted  to  th e  sa tisfactio n  of th e  F a c u lty  of th e  C o l­
lege o f E ngin eerin g a ll th e sub jects, and  th e  e lective  hours, prescribed in 
th e course o f s tu d y  as outlin ed  b y  th a t  fa cu lty .
3. A  studen t w h o tran sfers to  th e  C ollege o f E ngineering, a fter  h a vin g  
spent one or m ore term s in  an oth er college o f C orn ell U n iv e rs ity  or else­
w here, m u st conform  to  th e  requirem ents o f th e class w ith  w h ich  he 
graduates.
U N I V E R S I T Y  R E Q U I R E M E N T S
m i l i t a r y  s c i e n c e  C orn ell U n iv ersity  requires m en of
th e  F reshm an  and  Sophom ore 
classes to  ta k e  th e  B asic  C ourse in M ilita ry  Science and  T a ctic s . T h a t  re­
quirem ent is precisely  defined, and  exceptions and  a ltern a tives are c learly  
stated, in th e  General Inform ation Number, w h ich  should b e consulted. 
See also page 115  o f th is A n nouncem ent.
PH YSICAL TRAINING
A ll u n dergraduate m en, unless officially  excused, ,are 
required to  fo llow  a  program  of ph ysical train ing, for th e  sa tisfa cto ry  com ­
pletion  of w hich  one hour o f credit a  term  w ill be allow ed.
A ll un dergraduate w om en, unless officially  excused, are required  to  follow  
a program  of p h ysica l education  durin g th e  first fo u r term s of th e ir  course 
of stu d y. F o r  th e  sa tisfa cto ry  com pletion  o f th is 're q u irem en t one hour 
o f credit a term  w ill be allow ed.
T h ese requirem ents are adm in istered  b y  th e  D ea n  o f  th e U n iv ersity  
F a c u lty , 201 M orrill H all.
R E Q U I R E M E N T S  C H A N G E A B L E  T h e  C ollege  o f E n gin eerin g re­
serves th e  r ig h t to  m o d ify  its 
curricu la and  specific courses o f instruction , to  a lter  th e  requirem ents for 
adm ission or for graduation, and to  chan ge th e  degrees to  b e aw arded, and  
such changes are applicab le to  eith er p rosp ective or m a tricu lated  students 
a t a n y  such tim e as th e  college m a y  determ ine.
G R A D U A T E
S T U D I E S  G rad u a tes o f th is C ollege or o f oth er colleges o f en gi­
neering m a y  en ter th e  G ra d u a te  Sch ool o f C orn ell U n i­
v e rs ity  and  pursue ad va n ced  w o rk  in  engineering. S u ch  a  stu d en t m a y  enter 
eith er as a can d idate  for a  degree (M .C .E ., M .M .E ., M .E .E ., M .C h e m .E ., 
M .S . in E ngineering, M .S ., or P h .D .)  or w ith o u t c an d id a cy  for a degree, 
accordin g to  th e  ch aracter o f h is previous train ing. A  p rosp ective  g ra d u ate  
stu d en t should consult th e  Announcem ent of the Graduate School an d  a p p ly  
to  th e  D ea n  of th e  G rad u a te  School. In form atio n  concern in g grad u ate 
scholarships and  fellow ships, including th e  John  M cM u llen  G rad u a te  
Scholarships, can  be ob ta in ed  eith er from  th e  D ea n  o f th e  G rad u a te  School 
or from  th e D ea n  of th e C ollege o f E ngineering.
P E R S O N N E L  A N D  
E M P L O Y M E N T  P R O G R A M  T h e  C ollege o f E ngin eerin g m ain tain s a
Personnel and  E m p lo ym en t Office under 
th e  direction  o f th e C ollege Personnel Officer. In  coop eration  w ith  th is 
office, each  school has a  personnel a d viser to  w o rk  w ith  th e  stu d en t in  an 
appraisal o f his personal ch aracteristics and  to  assist him  in decid ing upon 
th e ty p e  of w o rk  for w h ich  he is b est suited.
B egin n in g w ith  th e  C lass o f 1928, periodic su rveys h a v e  been m ade of 
a ll graduates and  a  d eta iled  record  is k e p t o f th e ir  a ctiv ities  since grad u a­
tion. In form ation  th u s assem bled is used  in  determ in ing in dustria l and 
occu p ation al trends. In  coop eration  w ith  th e  U n iv e rs ity  P lacem en t 
Service, em p loym en t inform ation  is sen t to  th ose grad u ates w ho requ est it.
T H E  E N G I N E E R I N G
C O L L E G E  C O U N C I L  T h e  E n gin eerin g C ollege C ou n cil consists of
th e  P residen t o f th e  U n iv ersity , th e  D ea n  of th e 
C ollege, and a  group of d istin guished engineers, u su a lly  alum ni, ap p roved  
b y  th e B o ard  o f T ru stee s o f th e  U n iv ersity . T h e  d u ties o f th e  C ou n cil are 
to  becom e th o ro u g h ly  a cq u ain ted  w ith  th e affairs o f th e C ollege, to  ad vise  
th e  adm in istration  and  th e B o ard  o f T ru stees w ith  regard  to  policies and
program s designed to  increase th e efficien cy of th e  established operations, 
to  ad d  to  th e  a va ila b le  resources, to  im prove p u b lic  and  alum ni relations, 
or in  a n y  oth er w a y  to  stren gthen  th e C o llege ’s w ork.
M I S C E L L A N E O U S
I N F O R M A T I O N  D ean’s H onor L ist. S tu d en ts o f th e C ollege o f E n g i­
neering w hose w eig h ted  average in th e ir  studies is 
85 per cen t or b ette r  are included a n n u ally  in an H onor L is t com piled  for 
th e D ean, w ho m akes a pu b lic  ann oun cem ent o f th e nam es o f those stu ­
dents a t an ev en t know n  as “ H onor N ig h t”  w h ich  th e C ollege holds in th e 
spring of each year. T h e  honor stu d en ts com prise a p p roxim ately  th e h igh est 
te n th  of all th e stu d en ts enrolled in  th e college.
Student Activities. S tu d en ts of th e  C ollege of E ngin eerin g find m an y 
op portun ities o f engagin g in  w holesom e a ctiv ities  outside th eir regular 
duties, and  even  outside th e C ollege, in co m p an y w ith  m em bers of the 
U n iv ersity  generally. W ith in  th e C ollege som e find congenial occupation  in 
help ing to  c a rry  on th e  stu d en t branches o f th e  n atio n al engineering socie­
ties, in  con d u ctin g The Cornell Engineer, or in  m em bership in  n atio n al or 
local honor societies, w h ich  include T a u  B e ta  P i, P h i K a p p a  P h i, S igm a 
X i, C h i E psilon , R o d  and B ob , P yram id , A tm os, K a p p a  T a u  C hi, and 
E ta  K a p p a  N u. In  th e U n iv ersity  a t large th ere are studen t a ctiv ities  o f all 
sorts, m usical, d ram atic, jou rn alistic, social, and  ath letic .
Engineering Societies. T h e  C ollege o f E ngin eerin g is c losely  associated  
w ith  th e  Ith a c a  Sections o f th e A m erican  S o cie ty  of C iv il  E ngineers, 
A m erican  S o cie ty  of M ech an ica l E ngineers, and  A m erican  In stitu te  of 
E le ctrica l E ngineers, m a n y  of th e m eetings o f w h ich  are held on th e  cam pus 
and are p a rticip ated  in b y  th e  m em bers o f th e  C ollege. T h e  C ollege also 
m ain tains a ctiv e  studen t branches o f these n ational societies as w ell as of 
th e  A m erican  In stitu te  o f C h em ical E ngineers. T h e ir  m eetings are a d ­
dressed b y  engineers o f em inence, or are used for th e  presentation  o f papers 
b y  students, or for discussion, or for contests in  public sp eakin g on en gi­
neering sub jects. T h e  Schools o f M ech an ical and E le ctrica l E n gin eerin g 
g iv e  e lectiv e  credit hours for a c t iv ity  in th e studen t branches o f th eir 
respective engineering societies.
The Cornell Engineer, a  tech n ical journ al published m o n th ly  th rou gh ou t 
th e academ ic year, is m anaged and  edited  b y  u n dergraduates in th e C ollege 
o f E ngineering. E le ctiv e  credit is g iven  for w o rk  on th is m agazine. (See 
page 114.)
Student Counselors. In  each  o f th e  Schools th e studen ts h a v e  th e  assist­
ance o f a  special corps o f C lass A d v isers in  th e  p lann ing and  scheduling o f 
th eir academ ic w ork. A lso  th e stu d en ts are free to  consult w ith  th e D ean, 
D irectors, D ep artm en t H eads, and  th e  In stru ctors n ot on ly on m atters 
pertin en t to  th eir education  and fu tu re plans, b u t also on personal m atters. 
In  addition, th e U n iv e rs ity ’s C oun selor o f S tu d en ts for m en and  his staff 
m a y  be consulted  b y  m en students regardin g th eir non-academ ic problem s. 
T h ere is also a C ounselor o f S tu d en ts for wom en.
Assistance to Foreign Students. T h e  U n iv ersity  m aifitain s on its  staff a 
C oun selor to  F oreign  S tuden ts, w hose d u ty  is to  look a fter  th e w elfare of 
all studen ts from  oth er countries. H e m a y  be consulted  on personal prob ­
lem s, social questions, or a n y  oth er m a tter  in w h ich  he m a y  b e helpful. 
H is office is in  th e  C orn ell C osm op olitan  C lu b , 301 B ry a n t A ven u e, w h ich  
has liv in g  and  d inin g room  accom m odation s for a  group o f foreign  and 
A m erican  students. I t  is suggested  th a t  a ll foreign  stu d en ts w rite  him  b e­
fore com ing to  Ith aca , or call on him  im m ed iately  u pon  a rriva l. H e w ill be 
g lad  to  m eet foreign  stu d en ts a t th e  train , help th em  find su itab le  liv in g  
q uarters, eith er a t  th e  C lu b  or elsew here, and  in troduce th e m  to  oth er U n i­
v e rs ity  officials, m em bers o f th e  fa cu lty , and  oth er students.
School o f Civil Engineering
E Q U I P M E N T  T h e  prin cipal b u ild in g occupied  b y  th e  School o f C iv il  
E n gin eerin g is L in coln  H all, co n tain in g classroom s, 
d ra ftin g  room s, laboratories, m useum s, an d  th e  w o rk in g  lib rary . T h e  
lib ra ry  fa cilities include th e  K u ic h lin g  M em orial L ib ra ry  d on ated  and  en ­
dow ed b y  M rs. S arah  L . K u ich lin g  in  m em ory o f E m il K u ich lin g , A .B .,
C .E . T h e  Irv in g  P o rter C h u rch  F u n d , d on ated  b y  form er stu d en ts of 
th e school, aids in purchasin g books.
T h e  H ig h w ay  L ab orato ries are housed in sep arate build in gs an d  are 
equipp ed  for m a kin g  th e  stan d ard  te sts  and  for research in  th e  field  o f h igh­
w a y  engineering. A stron om ical eq uipm en t in  th e  F u ertes O b serv a to ry  in ­
cludes th e instrum ents required  for determ in ing tim e, la titu d e, lon gitude, 
and azim uth.
A  large and  un usual H y d rau lic  L a b o ra to ry , s itu a ted  a t th e  o u tle t of 
B eebe L ak e, is un der th e ju risd iction  of th is School. In  addition  to  stu d en t 
instruction  and  research, th is  lab o rato ry  p rovides facilities  fo r  num erous 
im p ortan t h yd ra u lic  in vestig ation s carried  on in coop eration  w ith  go vern ­
m en tal agencies and  p riv a te  com panies.
T h e  lab oratories in L in coln  H all are as follow s: th e T e stin g  L ab o rato ry , 
equipped for a  w ide v a r ie ty  o f tests o f cem ent, concrete, tim ber, stru ctu ra l 
steel, and oth er construction  m aterials used  b y  c iv il engineers; th e  M e ­
chanics L a b o ra to ry , equipp ed  for dem on stration  an d  exp erim en tation  in 
connection  w ith  th e  un dergrad u ate in stru ction  in  m echanics; th e  L a b o ra ­
to ry  o f A p p lied  E la s tic ity , equipp ed  for exp erim en tation  b y  ad va n ced  
studen ts; th e  S a n ita ry  L ab o rato ry , w ith  fa cilities for p h ysica l, chem ical, 
bacteriological, and  b io logical an alyses o f w a te r  an d  sew age; an d  th e  Soil 
M echan ics L ab o rato ry , w ith  a ll th e  facilities  for perform ing stan dard  
tests  on soil. F u rth er  in vestig ation s in  soil m echanics are carried  on  co­
op erativ ely  b y  th e  School sta ff and  th e  A r m y  E n gin eers in  an oth er lab o ra ­
to r y  housed in  a  sep arate b u ild in g co n stru cted  on  th e  C am p u s b y  th e  
F ederal G overnm en t.
O U T L I N E  O F  T H E
I N S T R U C T I O N  T h e  o b ject o f th e  in stru ction  in  th is  School is to  
im p art know ledge o f th e  fu n dam en tal principles 
o f design, construction , and  operation  o f stru ctu res and  w orks o f th e  c iv il 
engineering ty p e , in ad ditio n  to  p rovid in g a liberal o p p o rtu n ity  for s tu d y  
of general and  cu ltu ra l sub jects. E m p h asis is p laced  upon  civil engineering 
as an ap p lied  science rath er th a n  as a  v o ca tio n a l techn ique.
C iv il  E ngin eerin g students follow  th e  first y e a r  w ith  as th o rou gh  a  pre­
p aratio n  as possible in  th e  fo llow ing su b jects: th e  su rvey, design, construe-
tion, and  operation  of build ings, roads, railroads, canals, sewers, and  w a ter 
w orks; th e  construction  o f foun dations un der w a te r  and  on lan d, an d  of 
sup erstructures and  tun nels; th e  su rvey, im provem en t, and  p rotection  of 
coasts, and  th e  regulation  o f rivers, harbors, and  lakes; th e  astronom ical 
determ in ation  of geograph ical coordin ates for geodetic an d  oth er purposes; 
th e ap p licatio n  o f m echanics, grap h ical statics, and  d escrip tive geom etry 
to  th e  construction  o f th e  vario u s k inds o f arches, girders, roofs, trusses, 
suspension and  can tilever bridges; th e  drainage o f d istricts, sew erage of 
tow n s, and  irrigation  and  reclaim in g o f lan d ; th e  a p p licatio n s and  tests  of 
h yd ra u lic  and  electric  m o to rs; th e  p rep aration  of draw ings, plans, specifica­
tions, and  th e  proper inspection  and  tests  o f th e  m aterials used in  con­
struction . In stru ctio n  is g iven  in  engineering econom y, finance, and  ju ris­
prudence. T h e  la tte r  su b ject deals p rin cip a lly  w ith  th e  fun dam en tal 
principles o f th e  law  of con tracts. O p p o rtu n ity  is also g iven  to  seniors to  
specialize to  a  lim ited  exten t, or to  broaden  th e ir  train ing, b y  th e election 
of certain  courses, som e of w h ich  m a y  be chosen from  ap p roved  courses in 
a n y  dep artm en t o f th e  U n iv ersity .
T h e  in stru ction  in m ath em atics, ch em istry , ph ysics, geology, econom ics, 
p sych ology, and  E n glish  is g iven  in  th e  C ollege  o f A r ts  an d  Sciences. A ll 
o th er regu lar su b jects are ta u g h t in  th e  School o f C iv il  E ngin eerin g, th e 
School o f M ech an ica l E ngin eerin g, or th e  School o f E le ctrica l E ngin eerin g.
R E S E A R C H  U n dergrad u ates an d  grad u ates w ho are esp ecially  qualified 
and  h a v e  show n proficien cy in  a n y  field  in  C iv il  E n gin eer­
ing, m a y  con d u ct special in vestig atio n  under exp ert gu idance. S u ch  
research m a y  b e used as p a rt o f th e  e lectives in  th e  curriculum .
E M P L O Y M E N T  A F T E R
G R A D U A T I O N  D u rin g  th e  em ergen cy, th e  grad u ate m a y  find 
em p loym en t in  w a r in d u stry  or som e bran ch  
of th e arm ed services. Since such em p loym en t is under th e  con trol o f th e  
W a r  M an p ow er C om m ission  or S elective  Service  or th e  arm ed forces 
d irectly , no statem en t can  be m ade as to  w here th e  gra d u ate  m a y  find  his 
services m ost useful.
A fte r  th e  em ergen cy is over, large u n d ertak in gs in  h igh w ays, a ir fields, 
sa n ita ry  w orks, h arb or and  riv er  control, an d  in  stru ctu res w ill b e  required  
not on ly  to  help in  absorbing th e  shock of d em obilization, b u t also to  tran s­
form  th e  im m ense w a r in d u stry  b a c k  to  c iv ilian  needs.
Sibley School of Mechanical Engineering
E Q U I P M E N T  T h e  S ib ley  School o f M ech an ica l E ngin eerin g, n am ed in 
recogn ition  of im p o rtan t g ifts  m ade b y  H iram  S ib ley  and 
his son, H iram  W . S ib ley , occupies a  group of b u ild in gs a t th e  n orth  end of 
th e  cam pus. In  addition  to  th e  S ib ley  B u ild in gs, th is  group includes R a n d  
H all, w h ich  w a s added  th ro u g h  th e  gen ero sity  o f M rs. F loren ce O. R . L a n g  
as a m em orial to  Jasper R . R a n d , A d d ison  C . R a n d , and  Jasper R . R a n d , jr. 
T h e  school is p rovided  w ith  a  cen tra l w o rkin g lib ra ry  in  S ib ley  D om e and 
m a n y  of th e  d ep artm en ts also m ain ta in  special w o rk in g  and  reference 
libraries.
N um erous laboratories and  shops are a va ila b le  for carry in g  on th e  m an y 
a ctiv ities  o f th e School o f M ech an ica l E ngin eerin g, as fo llo w s: th e M a teria ls  
T e stin g  L a b o ra to ry , H e a t T rea tm en t L a b o ra to ry , and  M e ta llo g ra p h y  
L ab o rato ry , for determ in ation  of th e  p h ysica l prop erties o f engineering 
m aterials un der different kinds of stress and  h eat trea tm en t; th e  P h o to ­
e la stic ity  L a b o ra to ry , for in struction  and  research in p h otoelastic  w o rk ; th e 
Steam  L ab o rato ry , for in stru ction  and  research in v o lv in g  steam  pow er; 
th e  In tern al-C om bu stion  E n gin e L ab o rato ry , for w o rk  w ith  th is ty p e  of 
pow er eq uipm en t; th e  M .E . H yd rau lics  L a b o ra to ry , a  p um p -operated  
lab o rato ry  for h yd rau lic  problem s; th e  L u b rica tio n  L a b o ra to ry , for de­
term in ation  of th e  p h ysica l prop erties o f lu b rican ts; th e R efrigeration  
L ab o rato ry , for th e  s tu d y  of refrigeratio n ; th e F u el T e stin g  L ab o rato ry , 
for determ in ation  o f th e  com position  and  calorific va lu e  o f a ll ty p e s  o f fu e l; 
th e F o u n d ry  S an d  L a b o ra to ry  for determ in ing th e  prop erties o f variou s 
m ixtures o f sands and  binders under th e  tem peratures and  pressures ex ist­
ing in fou n d ry  m olds; th e  M icro -M o tio n  L a b o ra to ry , for m otion  an d  tim e 
stu d y ; th e  C on sta n t-T em p eratu re  R oom , and  th e H e a t T ran sfer, H eatin g, 
V en tila tin g , A ir  C on ditio n in g L ab orato ries; a  series o f R esearch  L a b o ra ­
tories; th e  M a teria ls  P rocessing L ab orato ries— form erly  kn ow n  as the 
F orge and  W eld in g Shop, th e  W oo dw o rkin g an d  P a tte rn  Shop, th e  F o u n d ry  
and th e M ach in e Shop ; th e  L a b o ra to ry  B oiler H ouse; an d  th e  U n iv e rs ity  
H eatin g P la n t an d  P ow er H ouse.
O U T L I N E  O F  T H E
I N S T R U C T I O N  T h e  o b ject o f th e  in stru ction  in th is School is to  la y  
as b road  and  su b stan tia l a  foun dation  of general 
and  tech n ica l know ledge and  p rovide as m uch experience in  engineering 
p ractice  in th e  fields o f M ech an ica l E n gin eerin g and  A d m in istra tiv e  E n g i­
neering as can b e w ell im p arted  in a school.
S tu d en ts o f M ech an ical E ngin eerin g are in stru cted  p rim arily  in  th e 
u tilizatio n  of n a tu re ’s sources o f en ergy  and  m ateria ls for th e  b enefit of 
m ankind, th rou gh  th e developm en t an d  ap p licatio n  of prim e m overs, 
m achin ery, and  processes o f m a n u factu re; thus, th e y  h a v e  to  do m ainly  
w ith  th in gs d yn am ic. T h e  provin ce o f th e  m ech an ical engineer includes 
th e design, construction , operation, and te stin g  o f steam  engines, steam  
turbines, steam  generatin g ap p aratu s, and  pow er p la n t auxiliaries, in­
tern al com bustion  engines, h yd ra u lic  m achines, p u m p in g engines, ra ilw a y  
equipm ent, com pressed air m achines, ice m akin g an d  refrigeratin g m a ­
chinery, equipm en t for h eatin g  and  ve n tila tin g  and  a ir conditioning, m a ­
chine tools, m ill equipm ent, and  transm ission  m achin ery. T h e  w o rk  of th e 
m echanical engineer fu rth er includes th e  p lan n in g o f pow er p lan ts and 
factories, th e  selection  and  in stalla tion  of th e ir  equipm en t, th e  d evelop ­
m en t of system s of operation  and m an u factu rin g processes, and  th e  organ i­
zation  and adm in istration  of p lan ts and industries. In  addition  th e  m e­
chanical engineer m a y  engage in scientific research in  th e innum erable 
branches o f th is field.
B ased  upon th e  fu n dam en tal in stru ction  given  in th e  first tw o  term s in 
m athem atics, ph ysics, ch em istry, d raw in g and  m aterials processing, and 
that_ given  in  th e  n ext tw o  term s in ad va n ced  p h ysics, m echanics o f en gi­
neering, ad van ced  applied  m athem atics, m aterials o f construction , k in e­
m atics, draw ing, m aterials processing, m achin e construction , and  industria l
organ ization  and  m anagem ent, th e Student in th e fifth  and sixth  term s re­
ceives train in g in fluid m echanics (including h yd rau lics), m achine design, 
econom ic organization , industria l a ccou n tin g and cost finding, heat-pow er 
engineering, e lectrical engineering, and  th e  testin g  o f engineering m aterials. 
In th e final term s, th e  studen t receives tra in in g  in  steam  pow er-p lan t en gi­
neering, internal com bustion  engines, refrigeration  and air conditioning, 
and m echanical engineering la b o ra to ry  p r a c tic e ; also provision  is n orm ally  
m ade for som e degree o f specialization  in one o f th e  recogn ized  fields of 
m echanical engineering.
T o  p rovide for th is sp ecialization, selected  groups o f courses, designated  
as O ptions, h a ve  been offered in th e p a st in  P ow er P la n t E ngineering, 
H eat E ngin eerin g (including flu id  flow, h eat transm ission, refrigeration, 
and air-condition ing engineering), In d u stria l E ngin eerin g, A u to m o tiv e  
E ngin eerin g, A eron au tica l E ngineering, A d v a n ce d  M ech an ics o f E n g i­
neering, M e ta llu rg ica l E ngin eerin g, M ech an ica l E n gin eerin g D esign, or in 
oth er fields a llied  to  M ech a n ica l E n gin eerin g; also o p p o rtu n ity  w as 
afforded to  elect vario u s other courses o f an a d van ced  n ature. U nder 
present circum stances, how ever, it  is n ecessary to  d iscontin ue tem p orarily  
these O ptions, as such, a lth ou gh  m a n y  of th e  courses in th em  are still 
ava ila b le  for election. A s  soon as conditions perm it, th e O ptions w ill be 
re-established; th u s it  is hoped th a t  new  m atricu lates an d  present low er- 
classm en w ill find them  again  a vailab le  w hen th e y  are re a d y  to  ta k e  them .
T h e  studen t in A d m in istra tiv e  E ngin eerin g, in th e  field o f M ech an ical 
E ngin eerin g, pursues a  curriculum  w h ich  is b a sica lly  one in M ech an ica l 
E ngineering, b u t m odified sufficien tly  to  p erm it th e  incorporation  of courses 
relatin g to  business and industria l m anagem ent. T h e  outlin e o f instruction  
in A d m in istra tiv e  E ngin eerin g is discussed in  greater d eta il on page 22.
E M P L O Y M E N T  A F T E R
G R A D U A T I O N  B ecau se of th eir broad  fu n dam en tal train ing, 
grad u ates o f th is school are called  upon for 
th e  design, construction , operation, and  te stin g  o f prim e m overs an d  oth er 
m achin ery, and of com plete p la n ts o f m a n y  kinds, n ot on ly  in th e ir  ow n 
im m ediate p rovin ce b u t in  th e  va rio u s oth er fields o f engineering. T h e y  
serve also as planners o f new  p ro jects  and processes, and as pow er p la n t 
engineers, in dustria l engineers, fu el and  com bustion  engineers, au to m o tive  
engineers, aeron au tical engineers, refrigeration  engineers, a ir-condition ing 
engineers, w ater-pow er engineers, research engineers, and  teach ers of 
engineering— to  m ention  b u t a  few  o f th e  m a n y  special fields open to  them . 
T h eir  train in g often  serves also as an  im p ortan t foun dation  for em p loym en t 
in variou s branches o f business conn ected  d ire ctly  or in d irectly  w ith  en gi­
neering. T h e  special op portun ities for em p lo ym en t in  th e field o f A d m in is­
tra tiv e  E ngin eerin g are discussed on p age 22.
School o f Electrical Engineering
E Q U I P M E N T  T h e  School o f E le ctrica l E ngin eerin g is housed in F ra n k ­
lin H all, in  a portion  of R a n d  H all, in th e  H igh  V o lta g e  
R esearch  L ab o rato ry , and  a t th e B ro a d castin g  S ta tio n  an d  Studios. T h e  
Sch ool’s lib ra ry  is th e  A lexan d er G r a y  M em orial L ib rary , so called  because 
it origin ated  in a generous g ift o f th e M cG raw -H ill B o o k  C o m p a n y  in
m em ory of P rofessor G ra y , th e  first D ire cto r o f th e  School. T h e  lib ra ry  is a 
u n it of th e  com bined M ech an ica l and  E le ctrica l E n gin eerin g L ib ra ry  and 
is housed in  th e  S ib ley  D om e. L ab orato ries an d  dem on stration  fa cilities 
of th e  School include th e  L ectu re  R oom , w ith  provision  for exp erim ental 
dem on strations to  a ccom p an y th e  earlier lectu res in  electrical principles 
and  ap p licatio n s; th e  E le ctrica l M a ch in e ry  L ab orato ries, w ith  a  great 
v a r ie ty  o f b o th  d irect an d  a ltern atin g-cu rren t m achin es; th e  E lectro n ic  
L ab o rato ry , eq uipp ed  for a w ide v a r ie ty  o f tests  o f electron ic devices; th e 
S tan d ard izin g  L a b o ra to ry , fo r  ch eckin g o f secon d ary stan dards and  m e te rs; 
th e  E le ctrica l C om m u n ication  L a b o ra to ry , w ell p ro v id ed  w ith  ap p aratu s 
to  illu strate  m odern electrical com m un ication ; an d  th e  B ro a d castin g  
S ta tio n  and  Studios, from  w h ich  num erous U n iv e rs ity  program s are b ro a d ­
cast, an d  w h ich  are a va ila b le  for in stru ction  an d  research. T h e  new  H igh  
V o lta g e  R esearch  L a b o ra to ry  provides excellen t facilities  for dem on­
stration , tests, and research on all ty p e s  o f insulation  an d  on h igh  v o lta g e  
lines, sw itchgear, transform ers, and  oth er ap p aratu s.
O U T L I N E  O F  T H E
I N S T R U C T I O N  T h e  eigh t-term  curricu lum  in  electrical engineering 
provides a  stron g fu n dam en tal tra in in g  in  th e  
a n a lytica l s tu d y  of scientific su b jects com m on to  a ll branches o f profes­
sional engineering. O n th is  foun dation  is b u ilt a  coordin ated  program  of 
basic w o rk  in  th e  several branches o f general engineering tech n ology, eco­
nom ics, and adm in istration, to g eth er w ith  a  m a jo r s tu d y  o f electrical en gi­
n eering principles an d  th e ir  a p p licatio n  in  va rio u s fields. T h e  s tu d y  of 
electrical engineering proper is b egu n  in  th e  fo u rth  term , as soon as th e  
stu d en t is sufficien tly  a d va n ced  in  th e  fu n dam en tal sciences, an d  it  g ra d ­
u a lly  becom es th e  m a jo r stu d y . In  th e  la s t six  term s o f th e  course th e  s tu ­
den t receives a  th o rou gh  tra in in g  in  e lectrica l engineering, in  ad d itio n  to  
train in g in  ap p lied  m echanics, m achin e design, th erm od yn am ics and  h eat 
pow er, and  m ech an ical lab o rato ry . T h e  in stru ction  in  e lectrica l engineer­
in g is o f a  d istin ctly  scientific ch ara cter an d  requires a n a ly tica l a b ility  o f a 
h igh ty p e . C ourses are g iven  in  th e  th e o ry  o f e le c tr ic ity  and  m agn etism , 
electrical m ach in ery, electron ic devices, rectifiers, e lectrica l c ircu it a n alysis, 
m a th em atical applications, an d  th e  th e o ry  an d  p ra ctice  o f e lectrica l en gi­
neering. L a b o ra to ry  w o rk  serves to  a m p lify , an d  is g iv en  in  p a ra lle l w ith , 
th e  th eory. O p p o rtu n ity  is offered to  seniors to  specialize to  a lim ited  exten t 
in  such su b jects  as ap p licatio n  of e lectr ic ity  to  in d u stria l problem s; electric 
pow er generation, transm ission, and  d istrib u tio n ; electric  lig h tin g ; com ­
m un ication  engineering; and  research. O p p o rtu n ity  is also offered to  
qualified stu d en ts w ho h a v e  a  special lik in g  fo r  p h ysics, ch em istry , or 
m ath em atics to  specialize in  th ose sub jects. (F or curricu la  see p a g e  p  50.)
T h e  studen t in  electrical engineering also ta k es  a  large  prop ortion  of th e  
w o rk  given  to  m echanical engineering students, so th a t  he is n ot lim ited  in 
ou tlo ok or choice o f w o rk  a fter  grad u atio n . F o r  th o se w h o desire a  still 
m ore com prehensive s tu d y  o f m ech an ical engineering, a  com bined' ten- 
term  program  is n orm ally  offered, lead in g to  b o th  th e  B .E .E . and  B .M .E . 
degrees. (See page 50.)
F o r  those desiring a  broader tra in in g  in  general fields, in cludin g m ore of 
th e  liberal arts, a  ten -term  curricu lum  lead in g to  th e  B .E .E . degree m a y  be 
arranged, w h ich  includes th e  eq u iva len t o f tw o  ad d itio n al term s o f liberal
artS T f l f '  A  tw elve-term  program  is also offered, leading to  th e  A  B  d e­
gree a t th e end o f th e  first e igh t term s, and  th e B .E .E . degree a t th e end of 
th e tw e lfth  term . (See p age 50.)
T h e  in struction  inl m athem atics, p h ysics, ch em istry , and  E n glish  is g iven  
th e C ollege o f A rts  and  Sciences. A ll  o th er su b jects  in th e  regu lar curri­
culum  are g iven  m  th e va rio u s d ep artm en ts o f th e  S ib le y  Sch ool o f M e-
E le c tr J a l S n e e r i S g  SCh° 01 ° f  Q v i l  E n SineerinS- an d th e  School of
F o llo w in g is a b rief outlin e o f th e  scope and  purpose o f instruction  in the 
variou s courses o f th e School o f E le ctrica l E ngineering.'
Fundam entals o f Electrical Engineering. In  th e  ea r ly  w o rk  in electrical 
engineering th e p h ysica l phenom ena are dem on strated  in th e  lecture room  
and their m a th em atical an alysis discussed. S tu d y  of lecture m ateria l and 
te x t is assigned for hom e w o rk  and  sim ple problem s are solved. M ore 
d ifficu lt problem s are so lved  in th e com p u tin g room  under th e  supervision  
of an instructor, and  th e  difficulties m ost gen era lly  encountered are clarified 
in recitatio n  periods. T h u s, special care is g iven  to  b e sure th e stu d en t has 
a  firm  grasp o f basic principles and  th eir applications, so th a t  in th e  m ore 
a d van ced  w o rk  he can  th in k  c le a rly  for him self, w ith  less supervision  on 
tn e p a rt 01 th e  instructor.
A ll electrical engineering studen ts are g iven  a  basic course in  electron ics 
w hich  prepares n ot o n ly  for la ter  specialization  in  radio and  com m unica- 
fields ever-in creasin g a p p licatio n  o f electron ics in  oth er
T h e  w o rk  given  to  c iv il, m echanical, and  chem ical engineers is no less 
fu n dam en tal th a n  th a t  g iven  to  electrical engineering stu d en ts b u t is 
necessarily  less exten sive an d  is selected  and  presented in sy m p a th y  w ith  
their p rob ab le needs and p o in t o f view .
Engineering M athem atics A s  electrical engineering requires a  high order 
of m a th em atical a b ility , th e  regu lar courses in m ath em atics are supple­
m en ted b y  courses a d ap ted  p rim arily  for th e  e lectrica l engineer. Stress is 
laid  upon th e solution o f equations, determ in an ts, F ou rier and  oth er series 
and elem en tary  d ifferen tial equations.
Advanced Electrical Engineering Theory and Practice. In  th e  senior y ea r  
studen ts are g iven  train in g in  m ore ad va n ced  su b jects and  in th e a p p lica ­
tion  o f th e basic principles to  g iv e  a  th o rou gh  u n derstan d in g o f electrical 
ap p aratu s an d  m achin ery.
T h e  th eoretical Work covers th e  a p p licatio n  of such m ath em a tica l too ls 
as determ in an ts, F o u rier s series, sym m etrica l com ponents, an d  dim en­
sional an alysis to  engineering problem s. Stress is laid  upon  th e  solution  of 
sta°tesemS nCal and  m aSn etic circu its, in  b o th  ste a d y  and  tran sien t
c , T ,he Pr7 cipl.es stu d ied  in  th e th eoretical w o rk  are applied  to  th e d etailed  
s tu d y  o f electrical ap p aratu s and  m achin ery, and  to  m a n y  of th e  im p o rtan t 
problem s of th e  p ra ctic in g  engineer.
Experim ental Electrical Engineering. T h ro u gh o u t th e  la tte r  term s th e 
studen t receives in stru ction  in  th e  electrical lab oratories w h ich  closely  
parallels and  is coordin ated  w ith  th e  th eoretical in struction . T h e  purpose 
o f lab o rato ry  w o rk  is to  develop  in th e  stu d en t a  scientific a ttitu d e , as w ell
as to  teach  him  th e ch aracteristics of th e  equipm en t and th e m ethods of 
testin g. T h e  w o rk  is planned to  afford  con stan t o rig in al application  of 
principles p reviou sly  covered  in th eo ry  courses.
Electric Power. D u rin g  th e last term s th e  stu d en t m a y  elect an O p tion  in 
E le ctric  P ow er. U n der th is option  he selects several courses w h ich  prepare 
o rim arilv  for la ter  w o rk  in the pow er field, eith er w ith  m an u fa ctu rin g  con ­
cerns or w ith  public  utilities. W o rk  offered under th is option  includes 
courses in th e design o f e lectrical ap p aratu s, th e  transm ission  and  dis­
trib u tio n  of electric pow er, and th e principles o f e lectrica l pow er plants.
Electrical Com m unication Engineering. A  stu d en t selectin g th e E le ctrica l 
C om m un ication  O p tion  chooses a group of courses in  th is field w h ich  w il 
prepare him  p rim arily  for la ter  w o rk  in  radio, te leph on y, te legrap h y, and 
related  fields. T h e  b asic  courses exten d  o ver two_ term s and  p rovide a 
th o ro u g h  stu d y  of com m unication  ap p aratu s an d  circuits, w ith  p articu lar 
em phasis on th e  ap p licatio n  of therm ion ic tu b es to  th e  art. L a te r  w o rk  
trea ts transm ission  th e o ry  over w ires and  th ro u g h  th e  ether, rad iation  
svstem s and  associated  circuits, tn  a u xilia ry  courses th e  stu d en t m a y  
specialize in a s tu d y  of com m unication  netw orks. T ^ ese courses h a v e  re­
ce n tly  been broaden ed to  include w o rk  in  th e  ra p id ly  exp an d in g field of 
u ltra-h igh  freq u en cy radio w a ves w h ich  is o f g rea t im portan ce to  th e 
n atio n ’s w a r effort.
Illum ination. E le ctrica l illum in ation  has m ade rap id  strides in  recent 
vears and offers prom ising fields for th e engineer. C ou rses m  th e engineer­
ing principles of illum in ation  are offered and  special w o rk  m a y  be arranged.
Elective Courses. E le ctiv e  courses in p a rticu la r fields are n orm ally  given  
for qualified  studen ts w ho are p a rticu la rly  interested. In clu d ed  am ong 
these are courses in H eav isid e ’s op erational c ircu it analysis, in  industria l 
application s and  control, and  in  th e engineering aspects of paten ts.
Electrical Engineering Research. S tu d en ts w h o h a ve  shown th e  requisite 
proficiency m a y  con d u ct special in vestig ation s under exp ert guidance, but h 
w ork  m a y  consist o f an a n a ly tic .s tu d y  and  discussion o f d a ta, reports, and 
oth er engineering inform ation  a lread y  a va ila b le , or it  m a y  b e d ev o ted  to  a 
design or construction , or b oth , of tech n ica l im portance, or it  m a y  be an 
original in v estigation  of eith er an a n a ly tic a l or exp erim en tal n ature. S tu ­
dents w ho h a v e  show n proficien cy in th e  con d u ct o f research m a y  be per­
m itted  (w ith  th e  ap p ro val o f th e  fa cu lty )  to  su b stitu te  research for som e of 
th e senior e lective  and  option  courses.
E M P L O Y M E N T  A F T E R  . . . .
G R A D U A T I O N  G rad u a tes m  E le ctrica l E n gin eerin g find 
em p loym en t in  m a n y  fields. In  th e  electric 
pow er field it  m a y  be w ith  m a n u factu rin g com panies in conn ection  w ith  th e 
design construction , testin g , and  ap p licatio n  of electrical equipm ent, or 
w ith  public u tilities  in  conn ection  w ith  th e  generation, transm ission, d is­
tribution, and sale of electrical en ergy. T h e y  are also em p loyed  to  determ ine 
th e costs in v o lved  in th e  u tilizatio n  of e lectric ity  and to  in v estig a te  the
rates ch arged  for th is  service......................................................
W ith  th e continued  increase in use o f e lectric ity  in  in d u stry, e lectrical 
engineers are needed in all industria l p lan ts to  select and  in stall new eq u ip ­
m en t for m otor drives, electric h eatin g processes, electric w elding, tran s­
po rtation , electro-chem ical and electro-m etallurgical processes, etc.
In  th e  com m unication  field m a n y  grad u ates are em p loyed  in th e  design 
and  m an u factu re o f radio receivin g sets and  b road castin g equipm en t, and 
in  th e  design and  operation  o f b road castin g station s, as w ell as in th e  te le­
phone and  te legrap h  industries.
M en  g ifted  w ith  orig in ality  and  scien tific im agination  find op portu n ities 
for em p loym en t in research and  in th e developm en t o f new  application s for 
electric power.
T h e  a n a lytica l and p ra ctica l train in g p rovided  in th e course in electrical 
engineering is o f great va lu e  in  th e  field o f general business, and m an v 
graduates are so em ployed.
School o f Chemical Engineering
E Q U I P M E N 1 T h e  specialized  train in g in C h em ical E ngin eerin g is 
g iven  in O lin  H a ll o f C h em ical E ngineering. T h e  courses 
in ch em istry  are given  in B a k e r  L a b o ra to ry  o f C h em istry . A n  u n u su ally  
com plete lib ra ry  o f ch em istry  and  chem ical engineering is ava ila b le  
L ab orato ries for m etallograp h y, chem ical m icroscopy, and  oth er speciai 
fields o f chem ical engineering and  ch em istry  provide un usual facilities for 
instruction  and  research in these special fields.
O lin H all o f C h em ical E ngin eerin g w as p rovided  th rough  th e  gen erosity  
of F ran klin  W . O lin as a m em orial to  his son F ran klin  W . O lin, jr. T h is  
m odern and  w ell-equipped build ing, w ith  ab ou t 105,000 square feet of 
ava ila b le  floor space, provides lecture-room , recitation-room , and  lab o ra ­
to ry  facilities for a ll o f th e instruction  in  chem ical engineering. T h e  u n it 
operations lab o rato ry , w h ich  is a b ou t one hun dred fee t lon g and  fifty  
feet w ide, extends th rough  th ree floors, and  houses sem i-plant scale eq u ip ­
m ent fo r  b o th  in struction  and  research. I t  is served b y  a tra v e lin g  crane, 
and b y  its  ow n shops and  a n a lytica l lab o rato ry . A  considerable p a rt o f 
th e build in g is sub divided  into u n it laboratories for a d van ced  and grad u ate 
students.
O U T L I N E  O F  T H E
I N S T R U C T I O N  T h e  purpose o f th e in stru ction  in th is School is 
to  p rovide a b road  foun dation  o f tra in in g  in th e 
fun dam en tal su b jects  of m ath em atics, ch em istry, and ph ysics, an d  in th e 
essential principles and  m ethods o f engineering, and  professional train in g 
in  th e  specific field o f chem ical engineering. In  th e  required  curricu lum  a 
certain  am ou n t o f w ork  in cu ltu ra l su b jects  is included. B y  p rovid in g 
elective  w o rk  in th e  la ter  years, th e  curricu lum  m akes it  possible for the 
stu d en t to  ta k e  ad ditio n al courses eith er in  su b jects outside th e  field  o f 
his m ajo r interest or in special and a d van ced  tech n ical su b jects  w ith in  th a t 
field.
S tu d en ts receive durin g th e  first fou r term s a thorough tra in in g  in the 
fun dam en tal su b jects  upon  w h ich  th eir specific professional w o rk  is b a se d : 
m ath em atics, ph ysics, in trod u ctory , a n a lytica l, and organic ch em istry , 
E nglish , and  G erm an . T h e  fifth  th rough  eigh th  term s include m ore s tr ic t ly  
tech n ica l and m ore ad va n ced  courses in engineering an d  in  chem istry,
and th e  fu n dam en tal courses in  th e  specific field  o f ch em ical engineering. 
T h e  last tw o  term s include th e  m ore a d va n ced  w o rk  in  engineering and  in 
th e  specialized  field. (F o r an  outlin e o f th e  course o f s tu d y  see page 54.)
E M P L O Y M E N T  A F T E R
G R A D U A T I O N  G rad u a tes in  C h em ical E n gin eerin g find 
em p lo ym en t in  th e  design, developm ent, 
operation, and  adm in istration  of chem ical engineering plants. T h ere  is 
also som e dem and for m en w ith  chem ical engineering tra in in g  fo r  tech n ica l 
sales w o rk  in  conn ection  w ith  th e  selling o f chem ical p ro d u cts an d  chem ical 
engineering eq uipm en t. A  re la tiv e ly  large n um ber o f th e  grad u ates in 
chem ical engineering con tin ue th e ir  sp ecialized  tra in in g  as gra d u ate  stu ­
d en ts in  chem ical engineering or in  ch em istry  an d  e v e n tu a lly  receive in­
dustrial position s as research chem ists or research chem ical engineers.
Administrative Engineering
O U T L I N E  O F  T H E
I N S T R U C T I O N  T h e  large n um ber o f engineering grad u ates w ho 
hold  ad m in istrativ e  position s is evid en ce o f the 
usefulness o f special train in g for these positions. E n gin eerin g m ethods are 
finding increased a p p licatio n  in  problem s of ex ecu tiv e  m anagem ent. T h is  
is due in  p a r t  to  th e  increasing scientific d evelopm en t u n d erly in g  th e  opera­
tio n  of w orks and  processes, and  in  p a rt to  th e  n atu re o f th e  train in g o f th e  
engineer in  fact-g a th erin g  an d  a n a ly tic a l stu d y.
S tu d en ts o f ad m in istrative  engineering in  th e  Schools o f C iv il, M ech a n i­
cal, and  E le ctrica l E n gin eerin g receive su b sta n tia lly  th e  sam e b asic  train in g 
in  m athem atics, p h ysics, ch em istry , geology, econom ics, m echanics, sur­
v e y in g , shopw ork, m aterials, e tc., as do th e  oth er engineering stu d en ts in 
these schools. In  th e  m ore sp ecialized  tech n ologica l su b jects  covered  in  th e 
la tte r  p a rt o f th e  regu lar courses in  c ivil, m echanical, or electrical engineer­
in g  th e  w o rk  is shortened som ew hat so as to  p rovide p lace for a  coordin ated  
group o f courses in  B usiness O rgan ization  an d  M an agem en t, A ccou n tin g , 
M o n ey  and  B an kin g, S ta tistica l T h e o ry  an d  P ra ctice , M a rke tin g , and 
B usiness L aw , to g eth er w ith  E n glish , an d  T ech n ica l W ritin g . T h e  aim  of 
th e program  is n ot o n ly  to  preserve th e  b asic  co n ten t an d  sp irit o f th e  en gi­
n eering train in g b u t also to  incorporate w ith  it  tra in in g  in  th e  fun dam en tals 
o f industria l m anagem ent. S tu d en ts in  th e  School o f C h em ical E n gin eerin g 
h a v e  o p p o rtu n ity  to  elect m a n y  of th e  courses in A d m in istra tiv e  E n gin eer­
in g  w h ile pursuin g th e  norm al curricu lum  of th a t  School.
E M P L O Y M E N T  A F T E R
G R A D U A T I O N  U pon  graduation , students, w h o ta k e  a d ­
m in istra tive  engineering, w h eth er in c ivil, 
m echanical, or e lectrical engineering, are q ualified  to  a ccep t th e  sam e ty p e s  
o f engineering position s open to  oth er engineering graduates. H a v in g  th e  
b asic  train in g in th e  fun dam en tals o f engineering, ad m in istrativ e  engineer­
in g graduates can, and  m a n y  do, a ccep t position s in  th e  m ore tech n ica l 
phases o f engineering. H o w ever, th e  election  o f th e  stu d en t to  ta k e  adm in is­
tra tiv e  engineering in dicates a  leanin g to w a rd  engineering problem s related  
to  business m anagem ent.
T h e  op portun ities in th e  field o f adm in istration  for one train ed  as a  c iv il 
engineer h a v e  been increasing w ith  special ra p id ity  in  recen t years. R a il­
road and pu b lic  u t ility  op eratio n  an d  m anagem ent, h ig h w ay  adm in istra­
tion, th e  b road  field  o f con struction , th e  op eration  an d  m ain tenance of 
p u b lic  w orks, tran sit system s, r iv er  and  h arb or facilities, pow er d evelop ­
m ents, reclam ation  and  con servation  w orks, c ity  and  regional p lan ning, and 
c ity  m anagem ent offer large and  ra p id ly  grow in g fields o f ad m in istrative  
service for th e  c iv il engineer.
In  m echanical engineering, th e  rap id  increase in th e  size o f th e  industrial 
concerns has created  m a n y  positions for th e  ad m in istrative  engineer b e­
tw een  th e  to p  m anagem ent and  th e  m an  in th e  shop— positions in p rod u c­
tion  engineering; in  cost estim atin g, in v en to ry  control, and  q u a lity  con trol; 
in fa c to ry  p lann ing and m ain ten an ce; in  accou n tin g and  finance; or in 
sta tistica l and  econom ic studies. Furtherm ore, th e  grow in g im portan ce of 
the selling ph ase o f business has created  a dem and for th e  engineer train ed  
in  th e principles o f industria l m arketin g. T h is  is a field for w hich adm inis­
tr a t iv e  engineers are p a rticu la rly  w ell qualified  an d  in w h ich  approxi­
m a te ly  25 per cen t sooner or la ter  find em ploym ent.
In  th e  electrical field  th ere are m a n y  positions w h ich  require a  basic 
un derstan din g o f e lectrical engineering and  an u n derstan d in g of hum an  
relationships. Such  fields are tech n ica l sales w o rk  for electrical m a n u fa c­
turers, eith er as th e  em p loyee o f a  large corporation  or as th e  independent 
rep resen tative  o f sm aller m an u factu rers; com m ercial w o rk  for pu b lic  
u tilities, as in th e  prom otion o f th e use o f e lectric ity  for lightin g, for indus­
tria l heatin g, or for special in dustria l processes; production  control, cost 
analysis, fa cto ry  m anagem ent, and  m a n y  oth er phases o f m an u factu rin g. 
T h e  rap id  ad van cem en t o f m a n y  m en in these fields in recen t years in ­
d icates th a t  op portun ities are a va ila b le  for m en w ho h a ve  th e  b asic  en gi­
neering train in g supplem ented b y  business tra in in g  and studies o f econom ic 
principles.
Admission to the College
T H E  M E T H O D  O F
A P P L I C A T I O N  A ll correspondence concern in g adm ission to  the 
C ollege of E n gin eerin g should  be addressed to  the 
D ire cto r o f A dm issions, C ornell U n iv ersity , Ith aca , N . Y . ,  w h o w ill for­
w ard  th e  necessary b la n k  form  of ap p licatio n  on request.
A n  a p p lican t for adm ission m u st n ot o n ly  sa tis fy  th e  en tran ce require­
m en ts o f th e  C ollege o f E ngin eerin g, w h ich  are outlin ed  below , b u t m u st 
also co m p ly  w ith  th e  U n iv e rs ity ’s rules govern in g adm ission. T h ese rules 
require, o f ev e ry  ap p lican t for adm ission to  an  un dergrad u ate course 
of stu d y, ( i)  a  certificate o f good ch aracter, (2) a  dep osit o f $25, and  (3) a 
certificate  o f v a ccin atio n  again st sm allpox. T h ese rules are fu lly  and  clearly  
sta te d  in  th e  U n iv e rs ity ’s General Inform ation N um ber, w h ich  e v e ry  can ­
d id ate for adm ission should read  carefu lly  and  w h ich  can  b e ob ta in ed  b y  
application  to  th e  S ecreta ry  o f th e U n iv ersity .
THREE W AYS
o f  e n t r a n c e  T h ere  are th ree w a y s  o f sa tisfy in g  th e  en tran ce require­
m ents. T h e y  are fu lly  described in  th e  U n iv e rs ity ’s General 
Inform ation Number, w h ich  ev e ry  can d idate fo r  adm ission is ad vised  to  
consult. In  b rief th e y  are as follow s:
x. B y  passin g th e  exam ination s o f th e  C ollege E n tran ce  E xam in ation  
B o ard  in th e required  subjects.
2. B y  passin g th e n ecessary R e gen ts exam inations. T h is  op tion  is for 
students w ho h a ve  prepared in N ew  Y o r k  S ta te .
3. B y  presentin g an accep tab le  school certificate.
SELECTIVE
a d m i s s i o n  T h e  n um ber o f ap p lican ts a d m itted  to  th e  several schools of 
th e C ollege o f E n gin eerin g is lim ited  b y  th e  facilities  ava ila b le  
for a d eq u ate instruction . T h e  C om m ittee on A dm ission s in  each  o f th e 
Schools w ill exercise d iscretion ary  p o w er in  selectin g those to  be ad m itted . 
P reference w ill be g iven  to  those can didates w hose academ ic preparation  
and  personal ch ara cter in d icate  fitness to  pursue w ith  success th e  course of 
s tu d y  to  be un dertaken , w h o show  evid en ce o f professional prom ise, and 
w ho com plete th e  filing o f th e ir  en tran ce creden tia ls in  am ple tim e for the 
A dm ission  C om m ittee to  g iv e  th o rou gh  consideration  to  th eir qualifica- » 
tions.
ADMISSION AS
a  f r e s h m a n  F o r adm ission t o  th e freshm an  class in  an  eigh t-term  o r  ten- 
term  curriculum  in  engineering an a p p lican t m u st b e at 
lea st sixteen  yea rs o f age and  m u st offer fifteen  specific u n its o f en tran ce 
su b jects, as fo llo w s:
E n glish  (four years) 3 units
M a th e m a tic s :
E le m en tary  A lg e b r a .................................
In term ed iate  A lg e b r a ..............................
P lan e G e o m e tr y .........................................
A d v a n ce d  A lg eb ra  or Solid  G eo m etry  
P lan e T r ig o n o m e tr y ................................
. i  u n it
it
I
A
i i
T o ta l, M a th e m a tic s ..............
H istory , 2 un its, o r .........................
One Foreign  L an guage*, 2 un its
4 units 
2 units
(G erm an, F rench, Spanish, Ita lian , G reek , or L atin )
P h ysics or C h e m is tr y * * ............................................................
E le c t iv e s ........................................................................
1 u n it 
5 un its
T o ta l 15 un its
W ith  respect to  th e specific list o f en tran ce su b jects th e fo llow ing p a ra ­
graphs should be n o te d :
x. M athem atics. T h e  four un its o f M a th em atics required  m a y  be offered 
under th e  specific su b jects  and  un its ab ove listed, or th e y  m a y  be offered 
as fou r years of continuous train in g in M ath em atics  th rou gh ou t th e high 
or p rep aratory  school course, p rovided  th a t  in  th e  la tter  case a  declaration  
is a tta ch ed  to  th e certificate o f credits sta tin g  th a t  th e course in M a th e ­
m atics has included th e  essentials o f th e  fou r u n its o f M a th em atics as re­
quired  b y  th e  G am m a E xam in ation  of th e C ollege E n tran ce  E xam in ation  
B oard .
2. Elective Units. T h e  five  e lective  un its m a y, w ith  one exception, be 
m ade up of a n y  o f th e en tran ce su b jects and  un its accep table to  C ornell 
U n iversity . F o r  a list o f those su b jects and un its, see th e General Inform a­
tion Num ber (T a b le  1, on page 5.) T h e  one excep tion  is th a t credit for a 
single u n it in a foreign lan guage w ill n ot be gran ted  unless th e  can d idate 
offers three u n its in another foreign  lan guage or tw o  u n its in each of tw o  
oth er foreign  languages.
3. Special Consideration of U nits. A p p lica n ts  offering fifteen  un its w hich  
do n ot differ m a terially  from  the specific list m a y  present th eir credits for 
special consideration, for under proper circum stances som e ad ju stm en t m a y  
be perm itted. I f  there is a  d eficien cy o f on e-half u n it in A d v a n ce d  A lg eb ra  
or Solid  G eo m etry, th e  ap p lican t m a y  b e adm itted , ta k in g  th e shortage as 
extra  w o rk  durin g th e first term , p rovided  his scholastic  stan din g is suffi­
c ien tly  h igh  to  in d icate  th a t  th is program  can  b e carried  successfu lly. T h is  
ad ju stm en t requires th e  special ap p ro val o f th e School w h ich  th e studen t 
desires to  enter. H ow ever, th e stu d en t is stro n gly  urged to  be free o f en­
tran ce shortages a t th e  tim e he enters. A tte n tio n  is called  to  th e p o ssib ility
*Students who expect to enter the Graduate School after obtaining a first degree 
should note that although there are no foreign language requirements for the masters’ 
degrees in Engineering, proficiency in two, preferably German and French, is required 
for the doctorate.
“ Candidates for admission to the School of Chemical Engineering must offer one unit 
of Chemistry, and should offer also one unit of Physics.
of ob tain in g addition al credits b y  atten d in g th e  Sum m er Session (see the 
Announcem ent of the Sum m er Session) or b y  ta k in g  th e  Sep tem ber exam ina­
tions.
4 French or German Recommended. I t  is recom m ended th a t  if foreign  
lan guage u n its are offered th e y  b e in  F ren ch  or G erm an  for th e  reason 
th a t a know ledge o f eith er of these ton gues g ives th e stu d en t im m ediate 
access to  im p o rtan t literatu re  on th e  th e o ry  an d  p ra ctice  o f engineering. 
F o r  th e  purpose o f en tran ce requirem ents, th e  su b stitu tio n , u n it tor un it, 
of scientific F ren ch  or G erm an  is p erm itted , in lieu  o f a  m ore general 
lite ra ry  course in  eith er of those sub jects, and  th is su b stitu tio n  w ill a p p ly  
to  a ll such courses in  a n y  secon dary schools ap p roved  b y  th e  D ire cto r of 
Adm issions.
r Language and History. T h e  stu d en t prep arin g to  en ter th e  C ollege  of 
E ngin eerin g is stro n gly  ad vised  to  offer a t  lea st th ree o f his e lectiv e  u n its 
in L an gu age and H isto ry . H is w o rk  in  th e eigh t-term  curricu lum  m  en gi­
neering w ill of n ecessity  b e larg e ly  scien tific or tech n ical. H e w ill therefore 
do w ell in his p rep ara to ry  yea rs  to  a vo id  un n ecessary  sp ecialization  and  to  
m ake his studies as liberal as possible. A p p lica n ts  w h o h a v e  n ot h ad  th is 
broader education  are recom m ended to  ta k e  eith er a ten -term  or tw e lv e- 
term  curriculum . See page 10.
6. Practical Experience. S tu d en ts w h o  h a v e  h ad  som e p ra ctica l ex ­
perience in  engineering u su a lly  gain  m ore th a n  others from  th e  courses 
offered b y  th e  C ollege o f E ngineering. I t  is therefore recom m ended th a t 
prosp ective studen ts spend a t lea st one sum m er v a ca tio n  in  p ra ctica l w o rk  
in conn ection  w ith  som e k in d  o f engineering.
TW ELVE-TERM  r _
c u r r i c u l a  T h e  requirem ents for en tran ce to  one o f th e  tw elve-term  
curricu la , lead in g to  th e  degree o f B ach elo r o f A r ts  a n d  one 
of th e  b ach elor’s degrees in E n gin eerin g (B .C .E ., B .M .E ., B .E .E ., or B .S . 
in A .E .) , are those of th e C ollege of A r ts  and  Sciences, w here th e  can d idate  
for th e  tw o  degrees is registered  durin g th e  first e ig h t term s.
A D M IS S I O N  F R O M  
A N O T H E R  C O L L E G E  A  stu d en t w ho has atten d ed  another college
m a y  b e  a d m itted  to  ad van ced  stan din g, pro­
vid ed  he is in good stan din g and  has m ade a sa tisfa cto ry  scholastic  record 
in  th e  college from  w h ich  he com es and  p rovided  also th a t  he m eets th e 
fu ll en tran ce requirem ents o f th e  C ollege o f E ngin eerin g. A n  a p p lican t for 
adm ission in th is  w a y  should file b y  m ail w ith  th e  D irecto r of Adm issions 
of C orn ell U n iv ersity , on an official b la n k  to  b e  ob ta in ed  from  him , a 
form al application  for adm ission sta tin g  defin itely  th e  b ran ch  of engineer­
ing desired, and should include ( i)  an official certificate  from  th e  college or 
u n iversity  a lread y  atten ded, o f his honorable dism issal, his en tran ce credits 
in detail, his term s of atten d an ce and  th e am oun t of w o rk  th a t  he has com ­
pleted, (2) a detailed  statem en t of th e  courses pursued and  (3) th e  d raw ­
ings and reports for w h ich  credit is desired. H e should also send a  catalogu e 
of th e in stitu tion  atten ded, w ritin g  on it  his nam e and m arkin g th e entrance 
requirem ents th a t  he has satisfied and each su b ject th a t he has com pleted.
S P E C I A L
S T U D E N T S  A p p lica n ts  w h o do n ot w ish  to  becom e can didates for a n y
, H ndergradiiate degrees m a y, in  excep tion al cases, be
a d m itted  to  th e  C ollege o f E n gin eerin g as special students.
Such stu d en ts m a y  be o f tw o  cla sse s:
1. T h ose stu d en ts w ho can  n ot m eet th e  en tran ce requirem ents or do 
n ot w ish to  spend th e  required tim e to  com plete th e  course. Special s tu ­
den ts o f th is k in d  m ust be a t lea st 21 yea rs o f age, m ust h a ve  had  some 
engineering train ing, and m ust h a ve  th e  prerequisites for th e  courses th e v  
w ish  to  take. J
2- T h o s e  stu d en ts w ho, h a vin g  a b accalau reate  degree, w ish  to  pursue 
fu rth er w o rk  a t th e un dergrad u ate level. Such  studen ts m u st h a ve  the 
prerequisites for th e courses th e y  w ish  to  pursue.
I t  is fu rth er provided  th a t  all special stu d en ts m ust register for a  m ini­
m um  of 15 credit-hours o f w ork  each term , and p a y  th e  sam e tu itio n  and 
fees required  of oth er u n dergraduate students. Special stu d en ts m a y  not 
receive a  degree excep t upon  th e com pletion  o f b o th  th e en tran ce require­
m en ts and  th e un dergraduate w o rk  specified for th a t degree
Payment to the University
T U I T I O N  . . .
F E E  F o r in struction  in  th e  C ollege  o f E n gin eerin g durin g the 
regular session th e  U n iv ersity  charges a  tu itio n  fee a t the 
ra te  o f tw o  hundred dollars a  term . F o r  all th e  rules concerning th e p a y ­
m en t of th e tu itio n  fees see th e General Inform ation Number.
OTHER
F E E S  F o r certain  services or p rivileges w h ich  th e  stu d en t en jo ys  th e 
U n iv ersity  charges fees o ver and ab o v e th a t  charged  for tuitiom  
(See th e  General Inform ation Number.) E v e r y  u n dergrad u ate stu d en t of 
th e C ollege of E n gin eerin g is required  to  p a y  fees as follow s:
A  M atriculation and Exam ination Book Fee  o f $11 is required  of ev e ry  
studen t upon en tran ce to  th e  U n iv ersity . T h is  fee m u st be p aid  a t th e  tim e 
of registration . A  new  un dergrad u ate stu d en t w ho has m ade th e  required  
deposit of $25 w ith  th e  T reasu rer does n ot m ake an additional p a ym en t ot 
th is fee, because th e  T reasu rer draw s on th e  deposit for it.
A  Health and Infirm ary Fee  o f $10 a term  is required  a t th e begin n in g of 
each  term .
A  W illard Straight H all M em bership Fee o f $5 a  term  is required  a t th e 
begin nin g of each  term .
A  Physical Recreation Fee  o f $4 a  term  is required  a t  th e  b egin nin g of 
each  term .
A  Laboratory Fee  is required  to  be p aid  a t  th e  begin nin g of each term  
a t th e  fo llow ing rates: first tw o  term s in  th e  School of C iv il  E ngin eerin g, 
$12. to- all students in M ech an ica l E n gin eerin g and  E le ctrica l E ngin eerin g, 
$12 so ' b u t n ot for m ore th a n  e ig h t term s; stu d en ts in  th e  last six term s o 
th e  curriculum  in  C h em ical E ngin eerin g, $12.50; stu d en ts in  th e last six 
term s in C iv il E ngin eerin g, $4- T h e  term  fees in  P h ysics courses are $5 for 
th e  first and  second term s, and  $2.50 for th e  th ird  an d  fo u rth  term s. Fees 
are also charged  for E ngin eerin g G eo lo gy  ($4 -5°). P u b lic  S p eakin g ($2), 
and som e of th e elective  courses.
The Shop Instruction Fee for non-engineering stu d en ts is $3.50 a credit 
hour. N
Autom obile Registration and Parking. See A u tom ob ile  R egu latio n s in 
th e General Inform ation Number.
S T U D E N T S  E N T E R I N G
M I L I T A R Y  S E R V I C E  T h e  studen t shall b e o b ligated  tor , 6th  ot
th e  te rm ’s tu itio n  for each  w eek  or fraction  
thereof, betw een  th e first d a y  upon  w h ich  he receives in struction  to  the 
d ate  of his certificate  of w ith d raw a l as issued b y  his college.
D E P O S IT S  Laboratory Deposits. In  som e courses, p a rticu la rly  in C hem - 
rp , stu d en t is required  to  m ake in  ad va n ce  a t  th e
tr e a s u r e r s  office a deposit o f m on ey to  co ver th e cost o f m aterial to  be 
used and supplies to  be consum ed b y  him  in th e course o f th e  term . A c- 
counts are k e p t and  charges are en tered  again st th e deposit. A t  th e  end of 
the term  a n y  balance rem aining of th e deposit is return ed  to  th e student. 
Freshm en m  th e  Schools o f C iv il, E lectrical, and M ech an ical, including 
those ta k in g  th e A d m in istra tiv e  E ngineering, deposit $11 a term  for first- 
deposits ®tu( e^nts m C h em ical E ngin eerin g m ake additional
R .O .T .C . U niform  Deposit o f $20. E v e r y  stu d en t enrolled for th e B asic  
C ourse o f In stru ction  m  M ilita ry  Science and T a ctic s  is required to  deposit 
$20 a t th e T reasu rer s office for th e purchase of his m ilita ry  uniform . A n  
lu m f  c  ? ep0Slt required because enrollm ent in th e  D ep artm en t of 
M ilita ry  Science and T a ctic s  ta k es  place a t once. M o st o f th e am ount of 
the stu d en t s deposit is returned to  him  as earned uniform .allow an ce upon 
his com pletion  of th e four-term  B asic  Course.
L I V I N G
C O S T S  T h e  average stu d e n t’s a llow an ce for th e n ecessary expenses o f 
tl}e norm al term  a t Ith aca  should be from  $500 to  $600 b u t 
m uch depends on th e stu d en ts personal tastes. T h is  su b ject is discussed a t 
len gth  in the General Inform ation Number.
Means of Financial Aid
S T U D E N T S  C orn ell U n iv e rs ity ’s provision  o f finan cial h elp  for 
new  stu d en ts o f th e  C ollege  o f E n gin eerin g consists o f 
certain  scholarships w h ich  are aw ard ed  on th e  basis o f com petition , m a n y  
o f th em  to  stu d en ts en terin g th e  freshm an  class. P ro sp ective  freshm en are 
eligib le to  com pete fo r  tw e n ty -fiv e  U n iv e rs ity  U n d erg rad u ate  Scholarships 
i s o  S ta te  C orn ell Scholarships for residen ts o f th e  S ta te  o f N ew  Y o r k , and  
a  few  others, m ost o f w h ich  are restricted  to  residen ts o f certain  localities. 
T h e  John M cM u llen  R egio n al Scholarships in  E n gin eerin g are ava ila b le  
for new  studen ts com ing from  outside N ew  Y o r k  S ta te .
John M cM u llen  Regional Scholarships are aw arded  an n u ally  to  th ir ty  
or m ore selected  stu d en ts en terin g th e  C ollege  o f E ngin eerin g. E n terin g  
m ale students w hose p rep ara to ry  w o rk  w as com p leted  a t  a  school outside 
N ew  Y o r k  S ta te  an d  those stu d en ts from  N ew  Y o r k  Schools w h o are in­
eligible a t  th e  tim e th e y  en ter, for th e  C orn ell T u itio n  Scholarships and  th e 
S ta te  C ash  Scholarships offered b y  th e  S ta te  of N ew  Y o r k  are eligible to  
com pete. T h ese  scholarships h a v e  va ria b le  stip en ds up  to  $200 a  term  and  
m a y  be held  th rou gh ou t an  un dergrad u ate course o f stu d y , p rovided  th e  
recip ien t m ain tain s th e  requ ired  academ ic record. T h e y  w ere established 
b y  th e B o ard  of T ru stees from  a  portion  of th e  incom e o f a  m unificent g ift  to  
th e  U n iv e rs ity  b y  th e  la te  Joh n  M c M u lle n  of N o rw alk , C on n ecticu t, and 
are a llo tted  am ong fifteen  d istricts  o f th e  U n ited  S tates. A  stu d en t is n ot 
eligible for b o th  th e  S ta te  and  M cM u llen  R egio n al Scholarships a t th e 
sam e tim e. A p p lica tio n  b lan ks an d  in struction s are sent, a b o u t J an u a ry  1 
o f each  y ea r, to  th e  principals an d  h eadm asters o f a ccred ited  schools for 
th e ir  use in  recom m ending ou tstan d in g can d idates w h o w ish  to  en ter th e  
C ollege o f E ngin eerin g. A n  ap p licatio n  b la n k  w ill also b e sen t d irect to  
th e  can d idate  upon  requ est to  th e  C o m m ittee  on Scholarships, C ollege ot 
E ngin eerin g. T h e  application s are to  b e  retu rn ed  to  th e  C h airm an , C o m ­
m ittee on Scholarships, b efore M a rch  1. T h e  can d idates selected  b y  th e 
C om m ittee for final consideration  are req u ested  to  ta k e  th e  S ch olastic  
A p titu d e  T e s t  o f th e  C ollege E n tran ce  E xa m in a tio n  B o a rd  m  A p ril. T h ese  
can d idates are also in terview ed  b y  m em bers o f an  alum ni scholarship com ­
m ittee in  th eir resp ective  d istricts. F in a l selections are m ade b y  th e  C o m ­
m ittee  on Scholarships, and th e  D ean , b ased  upon  th e  secon d ary school 
record, th e  a p titu d e test, an d  th e q u alities o f ch ara cter and  general a b ility , 
as determ in ed b y  th e  personal in terview . T h e  successful can d idates are a p ­
poin ted  b y  th e  P residen t o f th e  U n iv ersity .
The John M cM u llen  Industrial Scholarships in  Engineering  are aw arded 
each  y ea r  to  fo u r  grad u ates o f secon dary schools w ho h a v e  spent som e tim e 
in  in d u stry  and h a v e  had  appren tice train in g , p referab ly  in  a form al course 
g iven  b y  an  in d u stria l concern. C an d id ate s m u st b e sponsored b y  respon- 
sible officers o f th e  com panies b y  w h ich  th e y  h a v e  been  em p loyed. E a c h  
scholarship has a  va lu e  o f $200 a  term , an d  m a y  b e  held  th ro u g h o u t an  
un dergrad u ate course o f s tu d y  p ro v id ed  th e  recip ien t m ain ta in s th e  re­
q uired  academ ic record. In quiries should b e addressed to  th e  C h airm an ,
C om m ittee on Scholarships, C ollege o f E ngin eerin g, p referab ly  n ot later 
th a n  F eb ru a ry , so th a t  form al ap p licatio n s m a y  be filed w ith  th e C o m ­
m ittee  on Scholarships before A p ril i .
F o r p articu lars of all oth er scholarships th a t  are open to  new  students, 
th e General Inform ation Number should be consulted.
G R A N T S  A N D
O T H E R  A I D  S tu d en ts w ho estab lish  superior academ ic records b e­
com e eligible for John  M cM u llen  R egion al Scholarships 
a fter  one term  of residence, regardless of th e S ta te  in w h ich  th e y  reside. 
O th er scholarships, grants, and  loans open to  u n dergraduates are reserved 
for studen ts w ho h a ve  been in residence and good stan din g a t C ornell U n i­
v e rs ity  for a t lea st tw o  term s.
A n y  studen t in th e C ollege of E ngin eerin g w ho needs financial a id  should 
im m ed iately  consult th e D irecto r o f his School. O rdin arily  a  single appli­
cation  is sufficient to  assure consideration  for all a vailab le  scholarships and 
grants. W hen  th is is n ot true, th e D irecto r w ill in stru ct th e  studen t as to 
th e proper procedure for m a kin g  application. Scholarship application s for 
th e fo llow ing y e a r  received  before A p ril i  w ill b e g iven  p rim ary  considera­
tion. L a te  application s can b e considered on ly  for vacan cies.
C erta in  gran ts are draw n from  th e  incom e of special funds, th e  g ifts  of 
persons w ho in m a n y  instances h a ve  specified to  w hom  in general th eir 
benefits are to  a p p ly . T h e y  are n ot as a rule ava ila b le  for a id  to  freshm en.
M u ch  of the financial a id  w h ich  th e U n iv ersity  is able to  g ive  u n der­
g rad u ate studen ts is in th e  form  of loans from  th e  incom e of endow m ents 
w h ich  are adm in istered  for th e  T ru stees b y  th e  stan din g C om m ittee on 
S tu d en t A id , o f w h ich  th e C ounselor o f S tu d en ts for m en is C hairm an . T h e 
benefits o f these fun ds are reserved for stu d en ts w h o h a ve  been in residence 
and in good stan din g a t C ornell U n iv ersity  for a t lea st tw o  term s, and 
preference is g iven  to  applican ts o f h igh  scholastic  stan din g w h o are w ith in  
a y ea r  of graduation.
T o  help solve th e finan cial problem  caused b y  th e addition  of a th ird  
term  each  y ea r  and  th e  elim ination  of possible sum m er earnings, th e  C ollege 
and U n iv ersity  h a ve  arran ged for th e  regu lar p a y m en t o f John M cM u llen  
R egion al and  In d u stria l Scholarships durin g a ll th ree term s each  year. 
H olders o f S ta te  C a sh  and  T u itio n  Scholarships m a y  h a ve  th e ir  scholarship 
p aym en ts accelerated  so th a t th e y  w ill receive scholarship aid  for eight 
term s even  th o u gh  th e  to ta l period  betw een  en tran ce and  grad u ation  is 
less th an  fou r years. In  addition  to  these a d ju stm en ts o f ex istin g  scholar­
ships, th e C ollege o f E ngin eerin g has elim in ated  th e  John M cM u llen  
U n dergraduate Scholarships and has estab lished  in th eir p lace a  num ber of 
John M cM u llen  W a r Scholarships o f a  va lu e  o f $100 a term . T h ese scholar­
ships m a y  be aw arded  to  students w h o h a v e  been in  residence a t lea st one 
term , and  aw ards m a y  be m ade for a period  of one, tw o, or th ree term s.
Som e of the norm al scholarships, grants, and  loan  funds, don ated  for th e 
special purpose o f help ing stu d en ts in th e  C ollege o f E ngin eerin g, are listed  
below . A  list o f others a va ila b le  to  stu d en ts o f several colleges, including 
engineers, is g iven  in th e  General Inform ation Number.
John McMullen Regional Scholarships of variable stipends up to $200 a term are avail­
able to male students in any class in the College who have been in attendance at least
one term and who make superior academic records, regardless of their place of residence. 
Applications m ay be filed with the Director of the school involved at any time before 
April r .
The John McMullen War Scholarships: To assist undergraduates in the College of 
Engineering who are unable to carry the financial burden imposed by the accelerated 
nrogram. Stipend $100 a term, for a period of I, 2, or 3 terms. Award of these scholar­
ships will be based upon financial need and the scholastic record of the applicant 
Application m ay be made at any time during the year, to the Director of the School 
concerned.
The Frank William Padgham Scholarship: Open to undergraduates in the Sibley 
School of Mechanical Engineering or the School of Electrical Engineering. This scholar­
ship consists of the income of a fund of $3,000 given by Amos Padgham, of Syracuse, 
New York, in honor of his son, Frank William Padgham, M .E . 88, and is to be aPPhed 
toward the tuition and regular fees in engineering. It  will be awarded to the best qualified 
applicant who shall have had preparatory education in the public schools ot Syracuse, 
New York and m ay be held throughout the period of the course, if the holder remains in 
good standing. If no candidate from Syracuse applies, it m ay be awarded for not more 
than one year to an eligible student residing elsewhere in New York. Application should 
be made to the Committee on Scholarships, College of Engineering, before April 1.
The Fred Lewis Wilson Scholarship: Open to undergraduates in Mechanical or E lectri­
cal Engineering. Mrs. M ary Northrup Wilson bequeathed Cornell University about 
$4,000 to found and perpetuate one or more scholarships in honor of her scm, b red Lewis 
Wilson who was graduated from Sibley College with the class of 1892. These scholar­
ships are awarded, for a period of not more than two years each, to undergraduates 
who have been at least one year in the University. Applications should be made to the 
Director of the school concerned before April 1.
The John Leisenring Wentz Scholarship: Open to undergraduates in Mechanical or 
Electrical Engineering; consists of the income of a fund of $5,500, given the University 
in 1920 by Mrs. Lewis Audenried in memory of John Leisenring W entz, a member ot the 
class of 1898. It is awarded at the end of each academic year to a member of the incoming 
senior class who is in need of pecuniary aid; the beneficiary m ust have maintained a high 
scholastic standing during his junior year. Applications should be made to the Director 
of the school concerned before April 1.
The William Delmore Thompson Scholarship: Open only to undergraduates in M e­
chanical Engineering; established in memory of William Delmore Thompson of the class 
of 1918' pays $40 a year and is for the benefit of self-supporting students of mechanical 
engineering. It is awarded at the beginning of the junior year, and if the student s work 
proves satisfactory it is continued through the senior year. Applications should be made 
to the Director of the School of Mechanical Engineering before April I .
The Judson N. Smith Scholarship: Open to upperclassmen in the School of C ivil En­
gineering; pays $160 a year, the income of a fund given by Mrs. Sarah L. Smith of 
Saranac Lake, New York, in memory of her son. It  is awarded by the Faculty of the 
School of Civil Engineering at the end of each year to a student of the incoming senior 
or junior class in that school, of good character and scholarship and needing pecuniary 
aid. Applications must be made to the Director of the School of Civil Engineering before 
April 1.
Otto M. Eidlitz Scholarships: Open to undergraduates in the College of Engineering. 
These scholarships were founded in 1929 by a bequest of Otto M . Eidlitz, C .E . 81, ot 
$25,000 to Cornell University to establish a scholarship fund in the College ot Engineer­
ing for students who require financial assistance. W ith the avails of this bequest three 
scholarships of an annual value of $325 have been established. These scholarships are 
awarded by the Dean of the College of Engineering to such students as appear to be most 
deserving because of their character and intellectual promise. Applications should be 
made to the Director of the school concerned before April I.
The Sylvester Edick Shaw Scholarship, the income of a fund of $4,000 given in 1929 by 
Sylvester Edick of Newfane, is awarded to a student designated b y the alumni of Cornell 
University who are residents of Niagara County at the time of the award If the alumm 
fail to make such designation, the award is made by the principal of the Lockport High 
School preference being given to the student who is most in need of financial assistance 
and who is studying Mechanical or Electrical Engineering. The student has the benefit
of the scholarship for the entire period of his course, provided his conduct and progress 
in his work are satisfactory. Applications should be made to the Committee on Scholar­
ships, College of Engineering, before April I.
The Joseph N. Evans Scholarship, consisting of the annual income from a bequest of 
$3,000 given by the will of Mrs. Joseph N. Evans in memory of her husband. Open to 
any undergraduate in the College of Engineering. Applications should be made to the 
director of the school concerned before April I .
The Redmond Stephen Colnon Scholarships: Supported by the income from $20,000 
bequeathed by Mrs. Katharine Fruin Colnon in 1935 in memory of her husband. Four 
scholarships of $200 each are awarded annually (two in Mechanical Engineering and 
one each in Civil and Electrical Engineering) to sophomores, juniors, or seniors, upon 
the recommendation of the school concerned. Candidates in order to be eligible must 
be upon the annual Honor List, and m ay hold the scholarships for more than one year 
provided they remain upon that list. Applications should be made to the director of 
the school concerned before April 1.
The Carl Richard Gilbert Award was founded in 1929 by Mr. and Mrs. A. S. Gilbert 
in memory of their son, Carl Richard Gilbert, who died during his junior year. The 
value of the award is about $190 annually and is available for students in the School of 
Electrical Engineering. Awards from this fund are made on the recommendation of the 
Dean of the College and the Director of the School of Electrical Engineering, and with 
the approval of the Faculty of Engineering, to one or more worthy students each year. 
Application should be made to the Director of the School of Electrical Engineering.
The William C. Seidell Book Fund of $1,425 was founded by Gerrit S. Miller. The 
income is used for the purchase of books for young men who are working their way 
through the School of Civil Engineering, and is paid upon the recommendation of the 
Director of the School, preference being given to underclassmen.
The Chemical Engineering Loan Fund was founded in 1938 by alumni interested in 
Chemical Engineering. It is available to students in the School of Chemical Engineering. 
Application should be made to the Director of that School.
The Robert Critchlow Dewar Loan Fund was founded in 1915, the joint gift of Mrs. 
James M . Dewar and the Cornell Society of Engineers, in honor of Robert Critchlow 
Dewar, C.E . ’09. It  is available to undergraduates in the School of Civil Engineering. 
Applications should be made to the Director of that School.
The Martin J. Insult Loan Fund was founded in 1924 by M artin J. Insull, M .E. ’93, 
for students in the College of Engineering, and particularly those in the Sibley School of 
Mechanical Engineering. Application should be made to the Director of the school in 
which the applicant is registered.
The John N. Ostrom Loan Fund was founded in 1937 by John N. Ostrom, C .E . ’77, 
for students in the School of C ivil Engineering. Application should be made to the Direc­
tor of that School.
The Wurts Loan Fund was founded by Alexander Jay Wurts in 1912, in memory of his 
mother, Laura Jay W urts. It is available to students in the two upper classes of the 
Sibley School of Mechanical Engineering and the School of Electrical Engineering. 
Application should be made to the Director of the school in which the applicant is 
registered.
The Herman Diederichs Loan Fund was founded in 1939 by the Southern Tier Chapter 
of the American Society for Metals in memory of Herman Diederichs, M .E. ’97, late 
Dean of the College of Engineering. The fund is available for loans to deserving students 
who have shown a genuine interest and aptitude in the field of metallurgy. Application 
should be made to the Director of the school in which the applicant is registered.
The Samuel Wiley Wakeman Loan Fund of $10,000 was bequeathed in 1940 by Samuel 
W iley Wakeman, M .E. ’99, whose will directed that the gift be held as a permanent fund, 
the income of which is to be loaned to male members of the second year class of the Sibley 
School of Mechanical Engineering. Applications should be made to the Director of the 
Sibley School of Mechanical Engineering.
The Lillian S. Mennen Memorial Fund, founded in 1937 b y  William G. Mennen, M .E. 
’08, as a memorial to his mother, provides loans preferably to juniors and seniors major­
ing in Chemistry (in the College of A rts and Sciences), Chemical Engineering, and 
Administrative Engineering, from the State of New Jersey; otherwise to other engineer­
ing students who are exceptionally qualified. Applications should be made to the Director 
of the school in which the student is registered.
P R I Z E S  C orn ell U n iv e rs ity  has a considerable n um ber o f fu n ds g iven  
for th e  en dow m en t o f prizes to  b e  aw ard ed  an n u ally . Som e of 
these prizes are open to  com petition  b y  stu d en ts o f th e  U n iv e rs ity  gen erally . 
T h e  S ecre ta ry  of th e  U n iv ersity  publishes a  list o f th em  under th e  title  
P rize Competitions, a  c o p y  o f w h ich  w ill b e m ailed  on requ est addressed  to  
his office. O th er prizes are open to  com p etition  p a rticu la rly  b y  stu d en ts of 
th e  C ollege o f E ngin eerin g, as follow s:
The Fuertes Medals, established by the late Professor E. A . Fuertes. The endowment 
provides for two gold medals. One is awarded annually by  the Faculty to that student of 
the School of Civil Engineering who is found at the end of the first ^erm of his senior 
year to have maintained the highest degree of scholarship in the subjects of his course, 
provided he has been in attendance at the University for at least two years. The other 
is awarded annually b y  the Faculty to a graduate of the School of Civil Engineering 
who has written a meritorious paper upon some engineering subject tending to advance 
the scientific or practical interests of the profession of the civil engineer. It  is desired 
that papers be presented on or before April 15. If a paper is presented in printed form 
it will not be received if it has been printed earlier than the next preceding April 15. 
Neither medal is awarded unless it appears to the Faculty of the School of Civil En­
gineering that there is a candidate of sufficient merit to entitle him to such distinction.
The Fuertes Memorial Prizes in Public Speaking, founded b y  the late Charles H. 
Baker, a graduate of the School of C ivil Engineering of the class of 1886. Three prizes, 
one of $80, one of $40, and one of $20, are offered annually to members of the Junior and 
Senior classes in the Colleges of Engineering and Architecture for proficiency in public 
speaking.
The Charles Lee Crandall Prizes, founded in 1916 by alumni of the School of Civil 
Engineering; prizes of $75, $50, $35, and $20. T hey are awarded each year, by  a com­
mittee appointed by the Director of the School of Civil Engineering, for the best papers 
written by seniors or juniors in that school on suitable subjects, provided that both the 
substance and the written form of the papers submitted show real merit. The prizes 
were established to encourage original research, to stimulate interest in matters of 
public concern, and to inspire in the students an appreciation of the opportunities 
which the profession of civil engineering offers them to serve their fellow men as intelli­
gent and public-spirited citizens. Papers must be submitted to the Director of the School 
of Civil Engineering on or before M ay 1 of each year.
The Sibley Prizes in Mechanic Arts are offered to undergraduates in Mechanical and 
Electrical Engineering. Under a gift of Hiram Sibley, made in 1884, the sum of $100 
is awarded annually in several prizes to juniors and seniors in the School of Mechanical 
Engineering and in the School of Electrical Engineering who have received the highest 
marks in scholarship in at least three full terms of work.
The J. G. White Prize in Spanish. Through the generosity of James Gilbert W hite 
(Ph.D., Cornell, ’85) three prizes, established in 1914, each of the value of $100, are 
offered annually. One of the three, which is awarded to an English-speaking student for 
proficiency in Spanish, is open to members of the junior and senior classes in the College 
of Engineering who are candidates for their first degree. No candidate is eligible unless 
he has completed successfully two terms of work in Spanish at Cornell University.
The Robert Harris Simpson Prize, founded in 1933 by Mrs. Simpson in memory of 
her late husband, Robert Harris Simpson, C .E . ’96. This prize of $25 is awarded annually 
to that senior in the School of Civil Engineering who submits the best technical descrip­
tion or design of a civic improvement of sufficient substance and merit to justify the 
award. Papers or designs must be submitted on or before December 15 of each year 
and are judged by a committee appointed by the Director of the School of Civil Engineer­
ing.
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ing.
D a n i e l  F r a n k l i n  L a g e n w a l t e r , B .S .(in  E .E .) , In stru cto r in  E le ctrica l 
E ngineering.
P a u l  D e n z i l  A n k r u m , B .S .(in  E .E .) ,  A .B .,  In stru cto r in E le ctrica l E n g i­
neering.
A r t h u r  C h a r l e s  S t a l l m a n , E .E ., In stru cto r  i n  E le ctrica l E ngin eerin g.
G e o r g e  B e c k , In stru cto r in E le ctrica l E ngineering.
C h a r l e s  L o u i s  S e e g e r , II I ,  In stru cto r in E le ctrica l E ngin eerin g.
R o b e r t  H a r p e r  G a r m e z y , B .E .E ., In stru cto r in E le ctrica l E ngin eerin g.
s c h o o l  o f  c h e m i c a l  e n g i n e e r i n g
F r e d  H o f m a n n  R h o d e s , A .B ., P h .D ., D irecto r o f th e School, H erb ert 
F isk  Johnson P rofessor o f In d u stria l C h em istry , P rofessor o f C h em ical 
E ngin eerin g, and  Personnel Officer o f th e School.
C l y d e  W a l t e r  M a s o n , A . B . ,  P h .D ., P rofessor o f C h em ical M icro sco p y  
and  M eta llo g ra p h y.
C h a r l e s  C a l v e r t  W i n d i n g , B .C h e m .E ., P h .D ., A sso cia te  P rofessor o f 
C h em ical E ngineering.
O s c a r  J o s e p h  S w e n s o n , B .C h e m .E ., P h .D ., A ssociate  P rofessor of 
C h em ical Engineering.
W i l l i s  A l w a y  G o r t n e r , A .B ., P h .D ., A ss ista n t P rofessor o f N u tritio n .
W i l m e r  L e r o y  K r a n i c h , B .S . in C h em .E ., In stru ctor in C h em ical E n g i­
neering. .
W a l t e r  C h a r l e s  B r a n d s m a , B .C h e m .E n g ., In stru cto r  in C h em ical E n g i­
neering.
F r a n k  W i l l a r d  D i t t m a n , B .S . in C h em .E ., M .S . in C h em .E ., A ssista n t 
in  C h em ical E ngineering.
C h a r l e s  J o s e p h  K e n t l e r , B .C h .E ., A ss ista n t in  C h em ical E ngineering. 
J u l i u s  J o h n  K r a u k l i s , B .S ., M . S . ,  A ssista n t in C h em ical E ngineering. 
J o h n  W i l l i a m  S t r o h e c k e r , B .S . in E n g ., A ss ista n t in C h em ical E n g i­
neering.
T h e o d o r e  S t r a i t  W i l l i a m s , B .S . in C h em .E ., A ssista n t in C hem ical 
E ngineering.
L a w r e n c e  H i m m e l , A ssista n t in  C h em ical E ngineering.
M a r i o n  J a m e s  S t o o k e r , A ssista n t in  C h em ical E ngineering.
ENGINEERING, SCIEN CE, AND MANAGEM ENT DEFENSE PROGRAM 
FULL-TIM E STAFF
W a l t e r  L . C o n w e l l , D irector.
A . M . K a u f m a n , In structor.
J .  V . L a r k i n , A d m in istra tiv e  A ssistan t.
J.  F . M c M a n u s , In stru cto r &  R esid en t A d m in istrator.
F . W . O c v i r k , In structor.
R . E . O s b o r n , In structor.
J o h n  R i p p s t e i n ,  A d m in istrative A ssistant.
T . B . S e a r , In structor.
N AVAL OFFICERS TRAINING PROGRAM STAFF
H a r r y  J .  L o b e r g , A d m in istra tiv e  H ead.
D i e s e l  E n g i n e e r i n g
N . R . B e l l  
L . D .  C o n t a  
E . D .  C r u m b
H .  N . F a i r c h i l d  
J. C .  G i b b
I .  K a t z
W a r n e r  L a n s i n g  
B .  R . M a c k e y  
P . R . M c G i n n i s  
L . J. M o u l t o n  
E . T .  M u g
N .  L .  P l a t t  
G . M . R o g e r s  
C . I. S a y l e s  
C . R . S c o t t  
T . L .  S h e p h e r d  
W . R . S p r a g u e  
T . B . T r a c y  
E .  B . W a t s o n  
A . A . W e i r  
S .  K .  W o l c o t t  
W . H . W o r t h i n g t o n
S t e a m  E n g i n e e r i n g
J o h n  B a i r d  
H .  W .  B r o w n  
W .  D .  B r o w n
W .  H .  E r i c k s o n  
R .  G . L l o y d  
E .  L .  N u g e n t
E . H .  S a w e r s
OTHER MEMBERS OF THE COLLEGE STAFF
E l i z a b e t h  P a g e , S ecre ta ry  to  th e  D ean.
L u l u  M a r k e l l , C lerk , D e a n ’s Office.
D o r i s  H o p p e r , S ecretary, Personnel and E m p lo ym en t Office.
D o r o t h y  M . H e n d r i c k s o n , Secreta ry  to  th e D irecto r o f th e School of 
C iv il Engineering.
L . W i l m a  G r e n o l d s , L ib rarian  of th e  School of C iv il  E ngineering.
L i l l i a n  H .  L e h m a n n , Secreta ry  t o  th e D irecto r o f  th e  S ib ley  School o f  
M ech an ica l Engineering.
K a t h e r i n e  H a n d l e n , S ecreta ry  to  th e  D irecto r  o f th e  School o f E lectrical 
E ngineering.
L u c y  B r o a d h e a d , S ecreta ry  to  th e D irecto r o f th e  School o f C hem ical 
E ngineering.
EN GINEERING COLLEGE COUNCIL
E d m u n d  E z r a  D a y , S .B ., A .M ., P h .D ., L L .D ., P resid en t o f  th e U n iversity .
S o l o m o n  C a d y  H o l l i s t e r ,  B .S ., C .E ., D .E n g ., D ean  of th e C ollege.
G e o r g e  N .  B r o w n , M .E ., R ep resen ta tive  o f C orn ell S o c ie ty  o f E ngineers.
O l i v e r  E l l s w o r t h  B u c k l e y , B .S ., P h .D ., S c .D ., P residen t B e ll T e le ­
phone Laboratories.
A l e x a n d e r  W . D a n n , C .E ., E x e cu tiv e  V ice-P resid en t, D ra v o  C o n stru c­
tion  C om p an y.
H a r o l d  W a l t e r  E l l e y , B .S ., A .M ., P h .D ., A ss ista n t D irector, D u P o n t 
R esearch  L aboratories. x
T h o m a s  M i d g l e y , j r ., M . E . ,  S c.D ., V ice  P resident, E th y l  G asoline C o r­
poration.
J a m e s  W e n t w o r t h  P a r k e r , M .E ., V ice  P resident, T h e  D etro it E dison  
C om p an y.
C o l o n e l  F r e d e r i c k  W i l l i a m  S c h e i d e n h e l m , A .B ., C .E ., C on su ltin g  
Engineer.
J o h n  C a r l t o n  W a r d , j r ., M .E ., P residen t, F airch ild  E n gin e &  A ircra ft 
C orporation.
J o h n  C r o s i e r  W i l s o n , M .E ., S ch w eitzer &  C on rad , Inc.
I "
COUNCIL OF THE EN GINEERING EXPERIM ENT STATION
S o l o m o n  C a d y  H o l l i s t e r , B .S ., C .E ., D .E n g ., D ire cto r o f th e S ta tio n  and 
C h airm an  o f th e  C ouncil.
W i l l i a m  L i n d s a y  M a l c o l m , M .A ., B .S c., M .C .E .,  P h .D ., in C h arge o f  
R esearch  in C iv il  E ngineering.
W i l l i a m  N i c h o l s  B a r n a r d , M .E ., in C h arg e  of R esearch  in  M ech an ica l 
Engineering.
L a w r e n c e  A d a m s  B u r k m e y e r , j r ., B .S . (in E .E .) , in C h arg e  o f R esearch  
in E lectrical E ngineering.
F r e d  H o f m a n n  R h o d e s , A .B ., P h .D ., in C h arg e  o f R esearch  in C hem ical 
E ngineering.
m e m b e r s  o f  t h e  e x p e r i m e n t  s t a t i o n  s t a f f , 1943-44
D a v i d  D r o p k i n , M .E ., M .M .E ., P h .D ., W estinghouse R esearch  A sso­
ciate.
H e n r i  S. S a c k , D . S c ., W estinghouse R esearch  A ssociate.
W o l f g a n g  S t e r n b e r g , P h .D ., W estinghouse R esearch  A ssociate .
JOHN M cM U L L E N  G R A D U A T E  SCH O LAR S, 1943-44
D a v i d  E d w a r d s  C ook, B.S. in Chem.E.
D o n a L d  M a c L e o n  D e w a r t , B.S. in C .E .
J a m e s  R a l s t o n  D o n n a l l e y , B.Chem .E.
J o s e p h  G a r c i a , B .C .E ., M .C .E .
E d w a r d  A. M i l l e r , B .C.E.
R i c h a r d  P i a n , B .S.C .E ., M.S. in Engineering 
R i c h a r d  N i c h o l a s  W o r k , A.B.
H O LD E R S OF O TH E R  G R A D U A T E  SCH O LA R SH IPS A N D  FE LL O W SH IPS,
1943-44
C h u n g - j u i  C h u  B.S in C.E ., D .I.C ., McGraw Fellowship.
M a t e o  L e o n - P o a  Go, B .C .E ., M .C .E ., Graduate-Tuition Scholarship in C.E. 
K a l e l k a r , B a l  D a t t a . r e y , B.M .E ., Edgar J. Meyer Memorial Fellowship in En­
gineering Research.
W i n g  C h i n g  L a m , B.S. in M .E ., Sibley Fellowship in Mechanical Engineering. 
D o u g l a s  C a m p b e l l  W i l l i a m s , B.S. in Chem., American Foundrymen’s Association 
Research Fellow.
/T H E  C O U R S E S
O F  S T U D Y  T h e  courses o f s tu d y  offered b y  th e School o f C iv il  
E n gin eerin g lead  to  th e  degrees o f B ach elo r o f C iv il  
E ngin eerin g, B ach elo r o f Science in C iv il  E ngin eerin g, or th e  B ach elo r o f 
Science in  A d m in istra tiv e  E ngin eerin g. T h e  courses are a ll p la n n ed to  
p rovide fu n dam en tal in stru ction  for th e  p ra ctice  o f th e  profession.
T h e  degree o f B ach elo r o f C iv il  E n gin eerin g is gra n ted  to  those w ho 
successfu lly  com plete th e  fou r yea rs  w o rk  covered  b y  th e  outlin e follow ing. 
T h e  D egree o f B ach elo r o f Science in  C iv il  E ngin eerin g is gran ted  to  th ose 
stu d en ts w ho com plete th e  outlin e covered  b y  th e  N a v y  V -12  program  or 
its  eq u iva len t. In form atio n  on such program  m a y  b e  ob ta in ed  from  th e 
D irecto r o f th e  school. T h e  D egree o f B ach elo r o f Science in  A d m in istra tiv e  
E ngin eerin g has been p laced  in a b eyan ce for th e  d u ration  of th e em ergency.
In  norm al tim es, special options in  A d m in istra tiv e  E ngin eerin g, San i­
ta r y  E ngin eerin g, S tru ctu ra l E ngin eerin g, H yd rau lic  E ngin eerin g, T ra n s­
p o rtation  E ngin eerin g, G eo detic  E n gin eerin g are offered. O w ing, h ow ­
ever, to  th e  n ecessity  o f g iv in g  p ra ctica lly  a ll requ ired  courses e v e ry  term , 
it  is n ot possible for stu d en ts to  ta k e  such options. F a c u lty  actio n  has 
p laced  all options in  abeyan ce. T h u s, for th e d u ration  o f th e  w a r  e lectives 
w ill be selected  from  a  co m p a ra tiv e ly  few  sp ecialized  courses. L is ts  o f 
courses th a t  can  b e used as e lectives w ill be issued a t  th e  end of each term  
an d  prior to  new  registration .
T h e  ju n ior inspection  trip  has h ad  to  be abandoned for th e d u ration  of 
th e  w ar, and  th e  sum m er su rvey  cam p has been replaced  b y  special w o rk  
on th e cam pus.
T h is  curriculum  does n ot include P h ysica l T ra in in g  or M ilita ry  Science 
and  T a ctics . A ll students, unless exem p ted , are required  b y  u n iv ersity  
actio n  to  ta k e  th e  la tte r  for th e  first fo u r term s, th ree  hours a  w eek. 
P h ysica l train in g is required for all e igh t term s, tw o  hours a  w eek  for th e 
first fou r term s and  three hours a  w eek  for term s five  to  e ig h t inclusive. 
C red it hours o f 1 a term  for M ilita ry  Science an d  T a c tic s  are included 
in ca lcu latin g  all term  and final average grades. G rad es in  P h ysica l T r a in ­
in g  are n ot so included.
Eight-Term  Curriculum (B.C.E.)
T E R M S  Mathematics 55a and 5 5b ......................
1 &  2 Physics 1 1 and 12 .....................................
36 h o u r s  Chemistry ia  and 2 a ................................
Drawing 200 and 2 0 1..............................
Surveying 210 and 2 1 1 ............................
Total number academic hours a term.
First Second
Term Term
5 S
4 4
4 2
3 3
3 3
19 17
In addition to taking the above courses all Freshmen must satisfy the University’s 
requirements in Physical Training and in M ilitary Science and Tactics.
Third Fourth
Term Term
T E R M S  Public Speaking i ...................................................................  3 0
3 & 4 English 2 . . .   o or 3 3 or o
36 h o u r s  Engineering Geology 50 1  3 o
Field Astronomy 182.............................................................  o 2
Drawing 204,203...................................................................  3 2
Mechanics 220, 220B............................................................. 6 o
Mechanics 221, 221A ............................................................. o 5
Route Surveying 260B  3 or o o or 3
Engineering Construction 264.............................................  o 3
Economics 3 .............................................................................  0 3
Total number academic hours a term   18 18
In addition to these courses, third and fourth term students are required to take 
M ilitary Science and Tactics and Physical Training.
Fifth Sixth
Term Term
T E R M S  Summer Surveying 213 A ......................................................  3 or o o o r 3
5 & 6  Materials 225  3 0
35 hours Materials Laboratory 226  3 o
Hydraulics 240........................................................................  4 0
Structural Analysis 270......................................................... 4 0
Structural Design 2 71 ............................................   o 3
Soil Mechanics 287................................................................. o 3
Treatm ent of W ater (N .C .E . 14) 253A............................ o 3
Sewerage and Sewage Treat. 252.......................................  o 3
Concrete Construction 280................................................... o or 3 3 or o
Elective...................................................................................... 0 3
T otal number academic hours a term ......................  17 18
In addition, fifth and sixth term students must take the required Physical Training.
Seventh Eighth 
Term Term
T E R M S  Electrical Equipment 418..................................................... 3 o
7 & 8 Heat-Power Equipment 3P43.............................................  0 3
34 h o u rs Engineering Management 293............................................. 3 0
W ater Supply 230..................................................................  0 2
Highway Engineering 265....................................................  3 0
Foundations 2 8 1.....................................................................  o 3
Engineering Law 290.............................................................  3 0
Engineering Problems 223...................................................  <t 2
E lectives.................................................................................... 6 6
Total number academic hours a term ......................  18 16
In addition, seventh- and eighth-term students must take the required Physical 
Training.
Grand total for eight term s................... ....................... 141 academic hours
(not including M ilitary Science and Tactics and Physical Training)
C U R R I C U L A  T h e  regu lar eigh t-term  cu rricu la  offered in th is school 
lead  eith er to  th e  degree o f B ach elo r o f M ech an ica l E n g i­
neering or th a t o f B ach elor o f Science in A d m in istra tiv e  E ngin eerin g. B y  
a tten d in g  one or m ore additional term s th e  stu d en t m a y  ob tain  one of these 
degrees w ith  th e b enefit o f su p p lem en tary  in stru ction  in oth er studies, 
g en era lly  in th e  C ollege o f A r ts  and  Sciences, th e re b y  broaden ing his ed u ­
cation. In  ten  term s th e  stu d en t m a y  o b ta in  tw o  engineering degrees, 
th e  B .M .E . and  B .S . in A .E ., or th e  B .M .E . an d  B .E .E . In  tw e lv e  term s 
th e  degrees o f A .B . and  B .M .E ., or o f A .B . and  B .S . in  A .E ., m a y  be 
secured. S tu d en ts w ho can  afford  th e  ad ditio n al tim e and  expense are 
u rged  to  pursue one of these lon ger and  broader program s.
E I G H T - T E R M
C U R R I C U L A  T h e  eight-term  program  lead in g to  th e degree of 
Bachelor of M echanical Engineering  con tain s th e  courses 
o f instruction  in E nglish , m athem atics, p h ysics, ch em istry, m echanics, 
m aterials, d raftin g, m aterials processing, k in em atics an d  m achin e design, 
heat-p ow er engineering, e lectrical engineering, exp erim en tal engineering, 
econom ics, an d  in dustria l organ ization  an d  m anagem ent, th a t  are con ­
sidered essential to  th e  basic tra in in g  for th is  degree. P rovision  is n orm a lly  
m ade in  th e  la ter  term s o f th e  course for specialization  in a n y  one o f several 
recognized fields o f m ech an ical engineering, for th e  stu d en t w ho m a y  d e­
velop  a special interest in one o f those fields, b u t th is sp ecialization  is 
s tr ictly  lim ited  in exten t and  is n ot p erm itted  to  en croach  upon th e m aster­
ing o f th e b road  fun dam en tals, w h ich  is considered of p rim ary  im portance. 
In  th e  p ast, each  senior in m echanical engineering has been p erm itted  to 
d evote  abou t one th ird  o f his tim e to  a  group of sp ecialized  courses in one 
o f th e fo llow ing O ptions: A ero n a u tica l E ngin eerin g, A u to m o tiv e  E n gin eer­
ing, E n gin eerin g M echan ics, H eat E ngin eerin g (including A ir  C o n d itio n ­
ing), In d u stria l E ngin eerin g, M ech an ica l E ngin eerin g D esign, M e ta llu rg i­
cal E ngin eerin g, and  P ow er P la n t E ngin eerin g. U n der p rev ailin g  condi­
tions, how ever, it  has becom e n ecessary to  d iscontin ue th e  O ptions te m p ­
orarily, b u t 'w ith  exp ectation  th a t th e y  w ill be reestab lished  before new 
m atricu lates and  present low er classm en becom e re a d y  for them . M e a n ­
w hile, m an y of th e O ption  courses are still a va ila b le  for election  b y  u p p er­
classm en.
T h e  eight-term  program  leading to  th e degree o f Bachelor of Science in  
Adm inistrative Engineering  is b asica lly  a  course in  M ech an ica l E n gin eer­
ing, b u t w ith  som e of th e  m ore specialized  engineering courses shortened 
som ew hat. T h is  cu rtailm en t, to g eth er w ith  th e u tilizatio n  of th e elective  
hours ava ila b le  in  th e M .E . curriculum , p rovide fo r  a coordin ate group of 
courses in th e techn ique of industria l and  business m anagem ent. T h is 
special instruction  in ad m in istrative  en gin eering includes courses on te ch ­
nical report w riting, industria l statistics, in d u stria l organ ization  an d  m an ­
agem ent, econom ic organization , in dustria l accou n tin g an d  cost finding,
principles o f cost control, industria l relations, industria l engineering, m o­
tion  and  tim e stu d y , stan dard  costs and  m anagem ent control, corp oration  
finance, engineering business law , and personnel m anagem ent.
First and Second Terms
T h e  schedule for th e first tw o  term s of in struction  is th e sam e for all 
can d idates for th e  degrees o f B ach elo r o f M ech an ica l E n gin eerin g and 
B ach elor of Science in A d m in istra tiv e  E ngin eerin g offered in th is school 
(see below ). I t  is th e sam e as th a t  for th e  first tw o  term s in  th e  School o f 
E le ctrica l E ngin eerin g; hence a  chan ge of can d id a cy  from  one degree to  
an oth er w ith in  these schools m a y  be accom plished w ith o u t com plication  if 
effected  b efore s ta rtin g  th e  th ird  term . A s  th e first and  second-term  pro­
gram s in C iv il  and C h em ical E ngin eerin g differ som ew hat from  those in 
M ech an ical E ngin eerin g, a stu d en t tran sferrin g from  one of these schools 
to th is one w ill n ot be able to  ob tain  a degree a t th e end of th e eigh th  term  
under norm al conditions unless he chan ges prior to  th e  th ird  term  and  
sub seq u en tly  m akes up  th e  program  differences b y  receivin g in struction  
d urin g one or m ore sum m er v a c a tio n  periods. U n der th e accelerated  p ro­
gram  an additional term  of residence m a y  be necessary.
T h e  schedule for th e first tw o  term s of th e curricu la  in M ech an ica l E n g i­
neering and  A d m in istra tiv e  E n gin eerin g (in M .E .)  follow s:
H O U R S 
First Second
Term Term
T E R M S  English N E i, NE2, E i, E 2   3 3
i & 2 Analytic Geometry and Calculus 6oa, 6ob  3 3
36 h o u r s  General Physics 11 , 12   4 4
General Chemistry ia , 2a  4 2
Drawing and Descriptive Geometry 3 C 1 1   3 o
Mechanical Drafting 3 C 12  o 3
Elem entary Surveying 2 10 A ................................................ o or 1 1 or o
M etal Working 3S11 .............................................................. o or I I or o
Casting Processes 3 S 1 5   2 or o o or 2
T otal number of hours a term ......................................... 19 17
In addition to taking the above courses all Freshmen must satisfy the University’s 
requirements in Physical Training and in M ilitary Science and Tactics. (See the General 
Information Number.)
The courses in Mathematics, Physics, and Chemistry are given in the College of Arts 
and Sciences. All the others except M ilitary Science and Physical Training are given in 
the College of Engineering.
Eight-Term  Curriculum (B.M.E.)
HOURS
T E R M S  First Second
I &  2 Term Term
36 h o u r s  See page 47    19 17
Third Fourth
Term Term
T E R M S  Analytic Geom. and Calculus 60c  3 o
3 &  4 Mechanics 3 M 2 1  5 o
37 h o u r s  Strength of M aterials 3M 22a  o 3
Physics 21, 22  3  3
Kinematics, Recitations 3D 25............................................. o or 3 3 or o
Kinematics, Drawing 3D 26.................................................  o or 2 2 or o
Engineering M aterials 3T21, 3T22  3 3
Machine Tool Processes 3S23  2 or o o or 2
Measuring Instruments 3S24  1 or o o or 1
Applied Mathematics 3M 24  o 3
Industrial Organization and Management 3A25a.........  3 or o o or 3
T otal number of academic hours a term   20 or 19 17 or 18
In addition to these courses, third- and fourth-term students are required to take 
M ilitary Science and Tactics and Physical Training.
Fifth Sixth
Term Term
T E R M S  Strength of Materials 3M 22b..................................................... 2 o
5 & 6  Heat-Power Engineering 3P35, 3P36.................................   3 3
36 H O U R S E.E . Theory 405, 406...................................................................  4 4
Machine Design 3D37, 3D38....................................................  3 2
Engineering Materials Laboratory 3T31, 3 T 32...................  3 3
Industrial Accounting and Cost Finding 3A31 ............... o o r 3  3 or o
Fluid Mechanics C E 6 ...............................................................  3 or o o or 3
Economic Organization 3 A 2 1....................................................  o 3
T otal number of academic hours a term ......................  18 18
In addition, fifth- and sixth-term students must take the required Physical Training.
Seventh Eighth
Term Term
T E R M S  Internal Combustion Engines 3 P 8 1.........................................  3 o
7 &  8 Steam Power Plants 3P82..........................................................  o 3
37 h o u r s  Mechanical Laboratory 3x40b, 3 X 4 1 ..................................... 4 4
Refrigeration and A ir Conditioning 3P88........................ o or 3 3 or o
Elective or Option Courses (consult D irector).«...............  11 or 9 9 or 11
Total number of academic hours a term   18 or 19 19 or 18
In addition, seventh- and eighth-term students must take the required Physical Train­
ing.
Grand total for eight term s.............................................. 146 academic hours
(not including M ilitary Science and Tactics and Physical Training)
Eight-Term  Curriculum (B.S. in A.E.)
In the curriculum given below the courses related to Administrative Engineering are 
printed in italics.
H O U R S
T E R M S  First Second
1 & 2 Term Term
36 h o u r s  See page 4 7 ..............................................................................  19 17
Third Fourth
Term Term
T E R M S  Analytic Geometry and Calculus 60c...............................  3 o
3 & 4  Mechanics 3M 21 ....................................................................  5 0
36 h o u r s  Strength of Materials 3M 22...............................................  o 3
Kinematics, Recitations 3D 25............................................  3 or o o or 3
Kinematics, Drawing 3D 26.................................................  2 or o o or 2
Engineering Materials 3T21, 3 T 2 2 ...................................  3 3
Machine Tool Processes 3S23.............................................  o 2
Measuring Instruments 3S24............................................... o 1
Technical Reports 3A33    2 or o o or 2
Industrial Statistics 3 A 4 1............................................... . o 3
Industrial Organization and Management 3A35a..................  o o r 3  3 or o
Economic Organization 3A21 ................................................ o or 3 3 or o
Total number of academic hours a term .................  18 or 17 18 or 19
In addition to these courses, the student is required to take M ilitary Science and 
Tactics and Physical Training.
Fifth Sixth
Term Term
T E R M S  Heat-Power 3P35, 3P36..................................................................... 3 3
5 & 6 Machine Design, Recitations 3 D 3 7..................................... 3 o .
36 h o u r s  Machine Design Drawing 3D38...........................................  o 2
Engineering Materials Laboratory 3T 31, 3T 32.............  3 3
Electrical Engineering 405, 406.  ....................................  4 4
Fluid Mechanics C E 6 ............................................................  o 3
Industrial Accounting and Cost Finding 3 A 3 1    3 o
Principles of Cost Control 3A47  o 3
Industrial Relations 3A49  2 o
Total number of academic hours a term   18 18
In addition, the student must take the required Physical Training.
Seventh Eighth
Term Term
T E R M S Internal Combustion Engines 3 P 8 1....................................  3 o
7 & 8 Refrigeration and A ir Conditioning 3P88.........................  o 3
38 h o u r s  Mechanical Laboratory 3x40b, 3 X 4 1................................ 4 4
Industrial Engineering 3I43.................................................  3 o
Motion and Time Study 3I54  o 2
Standard Costs and Management Control 3A 54  3 o
Corporation Finance 3A34 or Economics 3 1   o 3
Engineering Business Law 3A43, 3A46  3 2
Personnel Management in Industry 3A42a.......................  o 3
Electives.................................................................................... 3 2
T otal number of academic hours a term   19 19
In addition, the student must take the required Physical Training.
Grand total for eight terms 146 academic hours.
(not including M ilitary Science and Tactics and Physical Training)
T H E  C U R R I C U L A  T h e  School o f E le ctrica l E n gin eerin g offers a  regu ­
la r  eigh t-term  c iv ilia n  curricu lum  lead in g to  th e 
degree o f B ach elor o f E le ctrica l E ngin eerin g. O ptions are offered in E le ctri­
cal P ow er an d  E le ctrica l C om m un ication  w h ich  p ro vid e  for specialization  
in  these fields d urin g th e  la s t fou r term s. H o w ever, th e  b asic  courses are 
th e  sam e in  b o th  options, so th a t  th e  dangers of narrow  specialization  are 
avoided.
In  norm al tim es an eigh t-term  curricu lum  lead in g to  th e  degree o f B a ch e­
lor o f Science in  A d m in istra tiv e  E ngin eerin g, sp ecializing in E le ctrica l 
E ngin eerin g, is also offered. H o w ever, th e  reduced  en rollm ent in  th is  pro­
gram  now  m akes it  im possible to  offer th e electrical courses reg u la rly  re­
q uired  in th e la s t tw o  term s, and  th is  curricu lum  is n o t offered a t present. 
S tu d en ts p a rticu la rly  in terested  in A d m in istra tiv e  E ngin eerin g m a y  m ake 
special arran gem en ts to  su b stitu te  ad m in istrative  courses for som e of th e 
tech n ical courses required  in  th e  B .E .E . curricu lum , and  receive th e  B .S . 
in A .E . degree upon com pletion  of th e  program .
O th er curricula, o f lon ger th a n  e igh t term s duration , are n o rm ally  offered, 
b u t deferm ent rules do n ot now  regu la rly  p erm it stu d en ts to  pursue p ro­
gram s of m ore th a n  e igh t term s, and  th e y  are n ot listed  a t present. S tu ­
dents w h o are d ra ft exem p t, and  w ho desire th e lon ger program s, m a y  m ake 
su itab le  in d iv id u al arran gem en ts b y  con su ltin g th e  D ire cto r o f th e  School 
and oth er officials concerned. A m o n g these program s a r e :
(1) A  ten -term  curriculum , in w h ich  th e  stu d en t m a y  receive b o th  
th e  degrees o f B ach elo r o f E le ctrica l E n gin eerin g and  B ach elo r of 
Science in A d m in istra tiv e  E ngineering.
(2) A  ten -term  curriculum , in w h ich  th e  stu d en t m a y  receive  th e de­
gree o f B ach elor o f E le ctrica l E n gin eerin g a t th e  en d of th e  eigh th  
term  and  th e  degree o f B ach elo r o f M ech a n ica l E n gin eerin g a t 
th e  end of th e  te n th  term .
(3) A  ten-term  curriculum , in w h ich  th e  stu d en t receives th e  degree of 
B ach elo r o f E le ctrica l E n gin eerin g b u t supplem en ts th e  regular 
program  w ith  tw o  term s of addition al cu ltu ral train in g , d istrib u ted  
th rou gh ou t th e  te n  term s of w ork.
(4) A  tw elv e-term  curriculum , in  w h ich  th e  stu d en t m a y  receive th e 
degree o f B ach elo r o f A rts  a t th e  en d of th e  e ig h th  term  and  th e 
degree o f B ach elo r o f E le ctrica l E n gin eerin g a t  th e  end of th e  
tw e lfth  term .
T H E  F R E S H M A N  T h e  first tw o  term s of th e  eigh t-term  program  con- 
Y E A R  stitu te  th e  F reshm an  y ea r. T h e  curricu lum  o f th e 
Freshm an  y e a r  in E le ctrica l E n gin eerin g is th e  sam e 
as th a t in M ech an ica l E ngin eerin g, so th a t  tran sfer o f a  stu d en t betw een  
these tw o  curricu la m a y  occur b efore th e  th ird  term  w ith o u t loss o f tim e. 
T h e  F reshm an  curricu la  in  th e  Schools o f C h em ical an d  C iv il E ngin eerin g 
differ som ew hat from  th e  curricu lum  in E le ctrica l E ngin eerin g, so th a t  a 
chan ge to  or from  one o f these schools can  seldom  b e  m ade w ith o u t loss 
of tim e o r carry in g  extra  work-
Eight-Term  Curriculum (B.E.E.)
H O U R S
First Second
Term Term
T E R M S  Analytic Geometry and Calculus Ma6oa, 6ob................ 3 3
1 &  2 General Physics 11, 12 ...........................................................
36 hours General Chemistry ia , 2 a .....................................................  4 2
Drawing and Descriptive Geometry 3 C 11 ....................  ’ 3 0
Mechanical Drafting 3 C 12................................................... o 1
English N E i, N E 2 ........................................................ ' ' ’ 3 i
Elementary Surveying 2 10 A   1 or o o or 1
Metal Working 3 S11   0 or , , or 0
Casting Processes 3S15   o 2
Total number academic hours a term   18 18
In addition to taking the above courses, all Freshmen must satisfy the University’s 
requirements in Physical Training and in M ilitary Science and Tactics.
Third Fourth
Term Term
T E R M S  Analytic Geometry and Calculus M ath 60c...................  3 0
3 & 4 Engineering Mathematics 480......................................’ . .  0 2
37 hours Mechanics 3M 21 ..................................................................... 3 0
Strength of Materials 3 M 22a ' 0 ,
Physics 21, 22  3 !;
Engineering Materials 3 T 2 1 ................................................  3 0
Economics 3A21, 3A22 or E c i, E c 2 .              '3 3
Machine Tool Processes, 3S23  2 o
Electric and M agnetic Circuits, Theory N E E j T h . o  4
Electric and Magnetic Circuits, Lab. N E E 3 L b   o 1
Electrical Measurements N EE9 (2/ s ) ..............................  o 2
T otal number academic hours a term ......................  19 18
In addition to these courses, third and fourth term students are required to take 
M ilitary Science and Tactics and Physical Training.
Fifth Sixth
Term Term
Electrical Power Option Only
T E R M S  Elec. and Magnetic Circuits, Theory N EE4TI1  4 0
5 & 6 Elec. and Magnetic Circuits, Lab. N E E 4 L b  1 0
36 h o u r s  D -C M achinery and Storage Batteries, Theory N E E
12TI,    , o
D -C M achinery and Storage Batteries, Lab. N E E i2 L b . 1 o
A C  Machinery, Theory N E E i3 T h ....................................  o 4.
A C  Machinery, Lab. N E E i3 L b .........................................  o 1
Electrical Measurements N EE9 (3/5)..............................  o 3
Engineering Mathematics 481............................................ . 2 o
Thermodynamics -NM E4a...................................................  3 0
Heat Power, Theory N M E 3aT h.................................................... o 2
Heat Power, Lab. N M E 3 a L b ............................................. o 1
Engineering Materials Laboratory 3T 31 .......................... 3 o
Kinematics 3D 27..................................................................  o 2
Fluid Mechanics N C E 6 ........................................................ o 3
Contracts and Specifications N G E 5 ..................................  o 2
T otal number academic hours a term ......................  18 18
In addition, fifth and sixth term students must take the required Physical Training.
Seventh Eighth 
Term Term
T E R M S  Advanced A -C Machinery 4 2 1...............................................  3 ° r  o o or 3
7 & 8  Electrical Insulation and High Voltage Practice 422  o 3
37 hours Electric Circuits 423, 424.....................................................  2
Electrical Engineering Lab. N E E  15   3 0
Electron Tubes and Circuits N E E5, 6   2 4
Electric Power Transmission 463........................................... 3 or 0 0 or 3
Electrical Power Plants 4 41....................................................  o or 3 3 or o
Electrical Design N E E  14.........................................................  o or 3 3 or o
Machine Design 3 D 3 7  3 0
E lectives   3 3
T otal number academic hours a term ......................  19 18
In addition, seventh- and eighth-term students must take the required Physical
Training. ,  , • ,
Grand total for eight term s 146 academic hours
(not including M ilitary Science and Tactics and Physical Training)
Electrical Communication Option Only
H O U R S
Fifth Sixth
Term Term
T E R M S  Electric and Magnetic Circuits, Theory NEE4TI1.............  4 0
5 & 6 Electric and Magnetic Circuits, Lab. N E E 4 L b ... 1 o
36 hours D -C Machinery and Storage Batteries, Theory N E E
l2 aT h   2 0
D -C Machinery and Storage Batteries, Lab. N E E i2 aL b  1 o
A -C  Machinery, Theory N E E i3 a T h ..................... o 3
A -C  Machinery, Lab. N E E i3 a L b ........................... 0 1
Electrical Measurements N EE9 (3/5)  o 3
Electron Tubes and Circuits N E E sb, 6 b   2 3
Engineering Mathematics 481  2 o
Thermodynamics N M E 4 a   3 0
Heat Power, Theory N M E 3 aT h   o 2
Heat Power, Lab. N M E 3aLb  o 1
Engineering Materials Laboratory, 3 T 3 1   3 o
Kinematics 3D 27  0 2
Fluid Mechanics N C E 6   0 3
Total number academic hours a term   18 18
In addition, fifth and sixth term students must take the required Physical Training.
Seventh Eighth 
Term Term
T E R M S  Electrical Insulation and High Voltage Practice 422  o 3
7 &  8 Electric Circuits 423, 424  2 2
37 h o u rs  Electrical Engineering Lab. N E E 15   3 0 ,
High Frequency Circuits, Theory NEE7TI1, 8T h  3 3
High Frequency Circuits, Lab. N E E 7Lb, 8Lb  2 2
Communication Laboratory 457, 4 5 8 . .:   1 1
Communication Networks, 453, 454..................................
Electrical Design N E E  14a  0 2
Machine Design 3 D 37   3 0
E lectives  3 3
T otal number academic hours a  term ......................  19 18
In addition, seventh- and eighth-term students must take the required Physical
Training. ,  ,
Grand total for eight term s................................................................146 hours
(not including M ilitary Science and Tactics and Physical Training)
Special Substitutions
A  studen t in either th e C om m un ication  or Pow er O p tio n  w ho has com ­
pleted the first three term s of the regular eight-term  curriculum  w ith  a 
superior record an d  w ith  excellent grades in M ath e m atics, P hysics, and  
M echanics, m ay, if his class adviser approves, su bstitu te a  group o f courses 
in P h ysics or other sciences such as M a th e m atics, C h em istry, or Econom ics  
for certain  courses of instruction norm ally required in th e last five term s, 
as follow s:
Economics 3A22 or Ec. 2 ...............................................  3
Kinematics 3D27............................................................  2
Machine Design 3D37....................................................  3
Contracts and Specifications N G E 5..............................  2
T h e  ab ove substitution s are p erm itted o n ly if the studen t fu lly  utilizes, 
in th e special field, all availab le elective hours.
Perm ission to  continue these substitu tion s m a y  be w ithdraw n  a t an y  
tim e if th e stu d e n t’s w ork is n ot en tirely satisfactory.
Elective Courses
A  stu d en t of the School of E lectrical E n gineering m a y  elect courses of 
instruction offered b y  th e School of E lectrical E n gineering or b y  other  
schools or departm ents of th e  U n iversity , p rovided he has a sufficient 
num ber of elective hours available, has th e necessary prerequisites, and  
secures th e  app roval of his class adviser.
Courses of instruction given  in th e School of E lectrical E ngineering and  
open to  election b y  students are indicated b y  title, num ber, and credit 
hours a term  in th e follow ing list.
Advanced A-C. Machinery 421...................................... 3
Electrical Insulation and High Voltage Practice 4 22.... 3
Electrical Power Plants 441...........................................  3
Electric Power Transmission 463................................... 3
Communication Networks 453, 454..............................  2
Illumination 465, 466...................................................... 2
Engineering Mathematics 480, 481...............................  2
Operational Analysis 485, 486........................................ 3
Special Electrical Engineering Problems 483................ 3
Electron Tubes and Circuits NEE5, N E E sb ...............  2
Electron Tubes and Circuits N E E 6 ..............................  4
Electron Tubes and Circuits N EE6b............................  3
High Frequency Circuits, Theory NEE7TI1, 8Th  3
High Frequency Circuits, Lab. NEE7Lb, 8Lb...........  2
Electrical Design N E E 14 ...............................................  3
Stu d en ts interested in follow ing the V - 12 curricula as closely as possible  
should elect th e  follow ing courses in th e seven th  and eighth  te rm s:
General Psychology N PS1 .............................................. 3
Industrial Organization 3A35 or N G E 3........................  3
F o r courses given  in other schools of the C ollege of E ngineering, the  
appropriate section of th is A n noun cem en t should be consulted. F o r courses 
given  in other colleges of th e U n iversity, the A n nouncem ents of those  
colleges should be consulted.
T E N  T E R M
C U R R IC U L U M  Civilian students now registered in the School of 
Chem ical Engineering, who have com pleted five or 
more terms of the ten-term curriculum b y  N ovem ber i, 1943, will be 
awarded the degree of Bachelor of Chem ical Engineering on the satis­
factory completion of the ten terms of work. These students will not re­
ceive any degree on the completion of the first eight terms of the ten-term 
curriculum; except that, on recommendation b y  the F acu lty  of the C ol­
lege of Engineering, a student who is called to service m the armed forces 
of the U nited States after satisfactorily com pleting the first eiSh“ e r a s  and 
before completing ten terms m ay be awarded the degree of Bachelor of 
Science in Chem ical Engineering. Students who have com pleted less than 
five terms of the curriculum on N ovem ber 1, 1943. or students entering 
on or after th at date, will receive the degree of Bachelor of Science in 
Chemical Engineering on the satisfactory completion of eight terms of the 
prescribed eight-term  curriculum. It is understood th at the U niversity 
reserves the right to discontinue the eight-term  curriculum and the degree
of Bachelor of Science’at any time. . r , •
Here follows an outline of the regular ten-term curriculum  in Chemical
Engineering:
Ten-Term Curriculum (B. Chem. E.)
H O U R S
First Second
Term Term
3 2
3 O
0 5
3 3
3 3
4 4
2 2
T E R M S  Introductory Inorganic Chem istry. Chemistry 110 a,b 
1 & 2 Inorganic Chemistry Laboratory. .Chem istry 115
Introductory Qualitative A nalysis. Chemistry 203 
Analytic Geometry and C alcu lu s.. .  M athem atics 60a, b
E nglish.........................................   • 2a’
Introductory Experimental Physics Physics^ 11, 12 
D raw ing.................................................M .E . 3C14, 3C15
In addition to taking the above courses, all Freshmen must satisfy the University’s 
requirements in Physical Training and in M ilitary Science and Tactics.
Third Fourth 
Term Term
T E R M S  Introductory Organic Chemistry . . Chemistry 305a, b 3
3 & 4  Organic Chemistry Laboratory------Chemistry 310a, b 3 3
Introductory Quantitative Analy- 0
sis  Chemistry 220 3 “
Quantitative Analysis L aboratory.C hem istry221 3
Elementary M ineralogy Geology 311 3
General Physics Physics 21 22 3 3
Germ an   German ib , c 3 3
° S . 8 a n 4 . ^  • U".M ath em atics6 0 c, d 3 3
In addition to these courses, third- and fourth-term students are required to take 
M ilitary Science and Tactics and Physical Training.
Fifth Sixth
'  ^ 'J1
T E R M S  Introductory Physical Chem istry. .Chem istry 405a, b 3 3
5 & 6  Physical Chemistry Laboratory____Chemistry 410a, b 3 3
Introductory Chemical Microscopy Chem. E . 530 o o r 3  3 or o
Elementary M ineralogy....................Geology 311 3 or o o
Gas and Fuel Analysis....................... Chemistry 250 o o r  3 o
Mechanics.............................................M .E. 3M21 3 o
Strength of M aterials.........................M .E .3 M 2 2a,b  o 3
Chemical Engineering Technology. Chem. E. 701a, b 2 2
Materials of Construction.................Chem. E . 755a, b 2 2
In addition, fifth- and sixth-term students must take the required Physical Training.
Seventh Eighth
T E R M S Unit Operations of Chemical En-
7 &  8 gineering........................................... Chem. Eng. 705a, b 3 3
Chemical Engineering Laboratory. Chem. E. 710a, b 2 2
Advanced Physical Chem istry Chemistry 420a 3 0
Special Topics in C hem istry Chem. E . 910 1 0
Heat-Power Engineering...................M .E. 3P35 3 0
Heat-Power Engineering...................M .E .3P36 o 3
Engineering Materials Laboratory. M .E. 3T 31 3 q
Mechanical Laboratory.....................M .E . 3x40a o 3
Chemical Engineering Economics. .M .E . 3A53 3 or o o
Electives...................................................................................  o or 3 6
,j, Ip .addition, seventh- and eighth-term students must take the required Physical
Ninth Tenth
T E R M S  Electrical Engineering........................E E  407 4 Term
9 & 10 Electrical Engineering... ..%..............E E  408 o 4
Chemical Equipment D esign........... Chem. E . 780 2 2
Chemical Plant D esign......................Chem. E. 730 3 3
Chemical Engineering Computa­
tions  .................................... Chem .E. 740 2 2
Chemical Engineering Economics. . M .E. 3A53 o or 3 o
Electives (hours a term variable)  3 or 6 8
Students who present two or three units of German at entrance m ay not take the 
first term of German ib  for credit. Students who present three units of German m ay on 
the recommendation of the Department of German, substitute German 8 for the second 
term of German ib . The equivalent number of hours of electives will be substituted 
for the first term of German ib, in the above cases.
Elective courses m ay be taken in any college of the University. The selection must 
be approved by the student’s adviser.
Eight-Term  Curriculum (B.S. in Chem.E.)
H O U R S 
First Second,
T E R M S  Introductory Inorganic Chem istry. Chemistry 110a, b 3 3
1 & 2  Inorganic Chemistry Laboratory. ..  Chemistry 115 3 0
38 hours Introductory Qualitative A nalysis. Chemistry 203 o 3
Introductory Experimental Physics Physics 1 1, 12 4 4
A nalytic Geometry and Calculus. . . Mathematics 60a, b 3 3
D raw ing.............................................. M .E . 3C14, 3C15 2 2
E nglish.................................................... English 2a, b 3 3
Total,number academic hours a term   18 20
In addition to taking the above courses, all Freshmen must satisfy the University’s 
requirements in Physical Training and in M ilitary Science and Tactics.
Third Fourth
Term Term
T E R M S  Introductory Organic C h em istry .. .Chem istry 305a, b 3 3
3 & 4  Organic Chemistry L a b ................... Chemistry 310a, b 3 3
38 h o u r s  Integral Calculus................................Mathematics 60c 3 0
Introductory Quantitative A naly­
sis........................................................Chem istry 220 3 o
Quantitative Analysis L a b ............... Chemistry 221 3 o
Introductory Physical Chem istry. .C hem istry405a o 3
Physical Chemistry L a b ....................Chem istry 410a o 3
Chemical E ng’g Stoichiom etry Chem .E. 745 2 o
General Physics...................................Physics 21,22 3 3
M echanics............................................ M .E . 3M25 o 3
T otal number academic hours a term .............................  20 18
In addition to these courses, third- and fourth-term students are required to take 
M ilitary Science and Tactics and Physical Training.
Fifth Sixth
Term Term
T E R M S  Introductory Physical Chem istry. .  Chemistry 405b 3 o
S & 6  Physical Chemistry L a b ..................... Chemistry 410b 3 o
36 h o u r s  Mechanics.............................................M .E . 3M26, 3M27 3 3
Unit Operations of Chem. En­
gineering...........................................Chem .E. 705a, b 3 3
Chemical Eng’g L a b .......................... Chem .E. 7 10a, b 2 2
Heat-Power Engineering...................M .E . 3P35 o 3
Introductory Chemical Microscopy Chem. E . 530 o 3
Chemical Engineering Technology.Chem .E. 701a, b 2 2
Materials of Construction.................Chem .E. 755a, b  2 2
Total number academic hours a term .............................  18 18
In addition, fifth- and sixth-term students must take the required Physical Training.
Seventh Eighth 
Term Term
T E R M S  Chemical Plant D esign.......................Chem.E. 730a, b 3 3
7 & 8  Electrical Engineering........................ E E  407,408 4 4
37 h o u r s  Engineering M aterials Laboratory 3T31   3 0
Mechanical Laboratory.....................3x40a o 3
Chemical E ng’g Computations Chem .E. 740 2 2
Chemical Thermodynamics..............Chem istry 420a 3 o
Chemical Equipment D esign. . . . . .  Chem .E. 780a, b 2 2
Chemical Engineering Economics. . M .E . 3A53 o 3
Heat-Power Engineering...................M .E . 3P36 3 o
T otal number academic hours a term   20 17
In addition, seventh- and eighth-term students must take the required Physical
Training. , . ,
Grand total for eight term s........................................149 academic hours
(not including M ilitary Science and Physical Training)
If, in th e opinion of th e fa cu lty  o f th e  School o f C h em ical E ngin eerin g, a 
stu d e n t’s general record  is u n satisfacto ry , th e  stu d en t w ill b e refused  p er­
m ission to  continue his w o rk  for th e  degree o f B .C h e m .E ., even  th o u gh  he 
has m et th e  m inim um  requirem ents in  resp ect to  th e  n um ber o f hours of 
w o rk  passed and  th e grades in  these hours.
O P T I O N S  I N  C H E M I C A L
E N G I N E E R I N G  A  s tu d e n t  in  C h e m ic a l E n g in e e rin g  m a y , b y  
su ita b le  se le c tio n  o f  h is  e le c t iv e  co u rses, 
o b ta in  sp e c ia lize d  a n d  in te n s iv e  tr a in in g  in  a n y  o n e  o f  s e v e r a l o p tio n a l 
fie ld s. T h e  c o m p le tio n  o f a n  o p tio n  in  o n e  o f  th e se  sp e c ia lize d  fie ld s  is  n o t 
re q u ire d . T h e  s tu d e n t m a y , i f  h e  so d esires, a rra n g e  h is  e le c t iv e  w o r k  to  
p ro v id e  a  c u ltu r a l b a c k g ro u n d  n o t  a ffo rd e d  b y  co u rses  w ith in  th e  sco p e  o f 
th e  s t r ic t ly  p ro fessio n a l fie ld . T h e  se le c tio n  o f  e le c t iv e s  m u s t b e  a p p ro v e d  
b y  th e  c la ss  a d v ise r .
T h e  e le c t iv e  co u rses  a re  n o r m a lly  t a k e n  in  th e  fo u rth  a n d  f if th  y e a rs , 
a lth o u g h  in  so m e in sta n ce s  i t  m a y  b e  o f  a d v a n ta g e  to  in c lu d e  so m e o f th e m  
in  th e  th ir d  y e a r .
T h e  a v a ila b le  o p tio n s  a n d  th e  re co m m e n d e d  co u rses  in  e a c h  a re  lis te d  
b e lo w . T h e  co u rses  o f  p r im a r y  im p o rta n c e  a re  in d ic a te d  b y  a n  a ste risk .
A D M IN IS T R A T IV E  E N G IN E E R IN G
‘ Engineering Business Law o r ..............................M .E . 3A43
‘ Engineering L a w ................................................... C .E . 290
‘ Engineering Econom y..........................................M .E . 3I48
Corporation Finance............................................ Economics 31
‘ Industrial Relations............................................. M .E . 3A49
‘ Public Speaking..................................................... 1
Industrial Statistics.............................................. M .E. 3A41
Principles of Cost Control.................................. M .E. 3A47
O R G A N IC  C H E M IS T R Y
‘ Advanced Organic C hem istry............................Chemistry 315
‘ Identification of Organic Compounds............. Chemistry 340
‘ Special Topics in Organic Chem istry...............Chemistry 325
Biochemical Aspects of Organic C hem istry. . . Chemistry 345
Physical Aspects of Organic Chem istry............ Chemistry 335
Advanced Organic Chemistry Laboratory. . . .  Chemistry 320
‘ Food Technology................................................... Chem.E. 720a, b
Synthetic Resins and Plastics..............................Chem.E. 715
P H Y S IC S
‘ Modern Physics..................................................... Physics 41, 42
‘ Special Topics in Physics (Laboratory) Physics 315
‘ Advanced Laboratory Practice...........................Physics 105
Mechanics............................................................... Physics 111
Properties of M a tte r............................................. Physics 112
Electricity and M agnetism ..................................Physics 121
Electricity and M agnetism .................................. Physics 122
L ig h t.........................................................................Physics 132
H eat.......................................................................... Physics 142
W ave Motion and Sound......................................Physics 162
Special Topics Laboratory...................................Physics 320c, d or f
M E T A L L U R G Y  A N D  M E T A L L O G R A P H Y
‘ M etal Processing....................................................M .E. 3 S 11
‘ Introductory M etallography........................... ..C h em .E . 545
‘ Advanced M etallography.................................... Chem.E. 550
‘ Advanced Inorganic Chem istry..........................Chemistry 130A
‘ Electrochem istry................................................... Chemistry 450
Phase R u le ...............................................................Chemistry 425
Properties of M atter..............................................Physics 112
Advanced Laboratory Practice...........................Physics 105
S A N IT A R Y  E N G IN E E R IN G
‘ Sanitary B io logy..............................................
‘ Sewerage and Sewage Treatm ent.................
Treatm ent of W ater........................................
‘ Treatment of W astes.......................................
‘ Sanitary B io logy..............................................
W ater and Sewage A nalysis..........................
Laboratory Course for G raduates................
P H Y S IC A L  C H E M IS T R Y
‘ Chemistry of Solids...............................................Chemistry 435
‘ Applications of Phase R u le ................................. Chemistry 425
‘ Introductory Electrochem istry..........................Chem istry 445
‘ Colloid Chem istry.................................................Chemistry 430
‘ Applied Electrochem istry....................................Chemistry 450
‘ Thermodynamics...................................................Chemistry 470
Advanced Inorganic Chem istry.........................Chemistry 130
F O O D S T U F F S
‘ Food Technology...................................................Chem .E. 720a, b
Advanced Organic Chem istry.............................Chemistry 315
‘ Biochemical Aspects of Organic Chem istry. . . Chemistry 345
Sewerage and Sewage Treatm ent.......................C .E . 252
‘ General Bacteriology............................................Bacteriology 1
‘ Applied Bacteriology............................................Bacteriology 103
Treatm ent of W astes............................................ C .E . 255
.C .E . 252 
.C .E .2 5 3A
• C .E . 255
.C .E . 251 
.C .E . 258 
.C .E . 2 so
Description of Courses
T h e  courses listed  in th e preceding curricu la  are described in  th e fo llow ­
ing sections of th is  A n nouncem ent. I f  th e  first le tter  o f th e course num ber 
is N , th e  course is con ducted  in accordan ce w ith  th e  requirem ents o f th e 
N a v y  V - i  2 program  and  is described in th e section d evoted  to  N a v y  courses. 
C ourses n ot included in  th e V -12  program  are described un der th e  heading 
o f th e school or college in w h ich  th e course is offered. Courses in  C h em istry , 
E nglish , M ath em atics, P h ysics, and  certain  courses in E conom ics, are 
offered b y  th e  C ollege o f A rts  and  Sciences. Courses in  M ilita ry  Science 
and T a c tic s  and  P h ysica l T rain in g, under th e d irect supervision of the 
U n iv ersity  as a w hole, are listed  in a  general section.
F o r  courses in oth er colleges n ot described here, to  b e ta k en  as electives, 
see th e A n nouncem ent o f th e approp riate college.
C I V I L  E N G I N E E R I N G
ASTRONOMY
182. The Elem ents of F ie ld  Astronomy. R equ ired  of C iv il  E ngin eerin g 
sophom ores. Secon d term . C re d it tw o  hours. Prerequisite, S u rv ey in g  210 
(or A stro n o m y 180 an d  M a th e m atics  3). T h e  determ in ation  of tim e, 
la titu d e, lon gitude, and  a zim u th  b y  ob servation s on th e sun and  stars 
using a su rv e yo r’s tran sit and  a  w a tch . T e x tb o o k s: Textbook of Practical 
Astronom y  b y  N assau  an d  Determ ination of Azim uth, Tim e, and Latitude  
b y  B o o th ro yd . One one-hour recitatio n  and one tw o-hour lab o rato ry  
period a w eek, som e of th e  lab o rato ry  periods b ein g in th e  la te  afternoon  
and  a t n igh t for observation s on sun and stars. Professor S h a w .
183. Navigation and N autical Astronomy. E le ctiv e . E ith e r  term . C red it 
three hours. P rerequisite, M a th em atics 3. P osition  of a ship or airplane b y  
dead recko n in g and  b y  astronom ical ob servation , w ith  lab o rato ry  exercises, 
usin g sextan t to  determ ine tim e, latitu d e, and  lon gitude. S tu d en ts w ho 
a lrea d y  h a ve  tw o hours credit for C ourse 182 w ill get one hour ad ditio n al 
credit upon  com pletion  of th e  extra  w o rk  n ecessary to  ob tain  credit for 
C ourse 183. C iv il  E ngin eerin g sophom ores m a y  ta k e  th is course instead 
of C ourse 182 and  cou n t th e  extra  hour credit as a  C iv il  E ngin eerin g 
E lectiv e . T ex tb o o k s: The Essentials of M odern Navigation, b y  W y lie  and 
Textbook of Practical Astronom y b y  N assau. E a c h  stu d en t should h a ve  
access to  a c o p y  of th e  Am erican N autical Alm anac  for th e  year. L ectu res 
and  recitation s M  a t  10 w ith  tw o tw o-hour la b o ra to ry  periods a w eek  to  be 
arranged. Som e of th e  la b o ra to ry  and  recitatio n  periods durin g several 
w eeks o f th e term  are used for sextan t observation s o f th e sun durin g th e 
d a y  and  o f th e m oon, stars, and p lan ets a t n ight. T h is  course should b e o f 
special interest to  those w h o con tem p late  becom ing a via to rs or n a v i­
gators. P rofessor S h a w .
186, Geodetic Astronomy. E le ctiv e . E ith e r  term . C re d it th ree hours. 
P rerequisites, A stro n o m y  182 and  A d v a n ce d  S u rv ey in g  211 (or M a th e ­
m atics 4a and  4b and  G en eral A stro n o m y  187) or ap p ro ved  eq u ivalen ts. 
T h e th eo ry  and p ractice  o f the precise determ in ation  of tim e, latitu d e,
lon gitude, and  azim uth. F igu re o f th e  E a rth  and  Iso sta cy  w ill also be 
considered. T e x tb o o k : H osm er’s Geodesy, Secon d E d itio n . L ectu re  and  
discussion, one h our a  w eek  and  even in g ob servin g a t th e  O b serva to ry  to ­
geth er w ith  th e reduction  o f ob servation s w h ich  w ill avera ge  a b ou t 5 hours 
a  w eek  th rou gh ou t th e  term . T h e  la b o ra to ry  w o rk  m a y  be spread th ro u g h ­
o u t th e y e a r  if  it  seem s desirable to  do so. P rofessor S h a w .
D ESCRIPTIVE GEOM ETRY AND DRAW ING
200. Drawing. F irst term . C re d it three hours. U se o f d raw in g in stru ­
m ents, free-hand letterin g, titles, geom etrical problem s, sim ple o rth o ­
graph ic projection , tech n ica l sketchin g. T e x tb o o k : Technical Drawing, 
G iesecke, M itch e ll and  Spencer. A ss ista n t P rofessors J e n k i n s , P e r r y , 
A ssociate  P rofessor T h a t c h e r , and M r. S p r y .
201. Drawing. Second term . C re d it th ree hours. O rth ograph ic pro­
jection , sections, scale draw ings, p ra ctica l problem s, tracin g , b lueprintin g, 
con ven tion al signs, top ograp h ic  m appin g, isom etric draw ing. T e x tb o o k : 
Technical Drawing, G iesecke, M itch e ll and  Spencer. A ss ista n t Professors 
J e n k i n s , P e r r y , A ssociate  P rofessor T h a t c h e r , an d  M r. S p r y .
203. Drawing. R eq u ired  o f a ll sophom ores in  C iv il  E ngin eerin g. A n y  
term . C re d it tw o  hours. L etterin g , w ith  p ra ctice  in form ing letters and 
com bin ing th em  into  approp riate title s ; pro jection s and intersection s o f 
p ra ctica l problem s; stru ctu ra l deta ilin g  an d  tra c in g ; readin g engineering 
draw ings. T e x tb o o k : Technical Drawing, G iesecke, M itch e ll and  Spencer. 
A ssista n t Professors J e n k i n s  and P e r r y , A sso cia te  P rofessor T h a t c h e r , 
and M r. S p r y .
204. Drawing. R eq u ired  o f a ll C iv il  E n gin eerin g sophom ores. A n y  
term . C re d it th ree hours.
In stru ction  and  drill in  th e  fu n dam en tal conception s o f d escrip tive 
geom etry, including orthograph ic p ro jection  an d  representation  o f th e  
poin t, line, and plane. A  s tu d y  of th e  sections, developm ents, an d  in ter­
sections o f surfaces and  solids w ith  ap p licatio n s in  p ra ctica l problem s. 
T e x tb o o k : R o w e ’s Engineering Descriptive Geometry. A ss ista n t P rofessor 
J e n k i n s  and M r. S a a d .
205. Advanced Drawing. E le ctiv e . Juniors and  seniors. A n y  term . 
C re d it one to  th ree hours. P ersp ective  draw ings, rendered in  pencil, ink, 
and  w ashes, o f build ings, concrete bridges, dam s, an d  oth er engineering 
w orks; b u ild in g details o f w in dow  fram es, doors, stairs, an d  oth er sim ple 
un its, to  g ive  th e  stu d en t som e insight in to  d eta ilin g  p a rts  o f plans, and  
fu rth er to  fam iliarize him  w ith  readin g w o rkin g draw ings. P rob lem s in 
concrete, stru ctu ral, top ographical, h igh w ay, and  sa n ita ry  d ra ftin g ; en gi­
neering draw ings, rendered in color, to  en able th e  stu d en t to  supplem ent 
ord in ary  w orkin g draw ings w ith  a rtistic  representation s so p o rtra ye d  as to  
be readily  intellig ible to  non-technical persons. A ss ista n t Professor J e n k i n s .
N .D . 1. D ra w in g  for first term  n a v a l students.
See N a v a l V -12  P rogram  A nnouncem ent.
N .D . 2. D ra w in g  for second term  n a v a l students. A ss ista n t P rofessor 
J e n k i n s .
See N a v a l V -12  P rogram  A nnouncem ent.
ORIENTATION
209. Introductory Lectures. Freshm en. C re d it one hour. O ne lectu re a 
w eek. T h is  course o f lectures is designed to  in troduce th e  first-year m en to  
th e va rio u s fields o f c iv il engineering, and  to  dem on strate to  th em  som e of 
th e  sim pler and  m ore general m ethods o f engineering construction . I t  is th e 
purpose o f th e  lectures to  a w ak en  th e  in terest o f th e  freshm en in  th eir 
chosen profession th rough  th e aid o f v iv id  description, o f stim u latin g  b io g­
rap h y, and  of personal experience. N o t g iven  durin g th e  em ergency.
SURVEYIN G
210. Elementary Surveying. R eq u ired  of freshm en in  C iv il  E ngineering. 
F irst term  as assigned. C re d it th ree hours. U se o f steel tap e, level, and 
tran sit; fu n dam en tal su rveyin g  m ethods; m easurem ents o f lines, angles, 
and  differences o f e le v a tio n ; lan d  su rveyin g, areas and  p lottin g . T e x tb o o k : 
B reed  and  H osm er’s Elementary Surveying. F irst term , one recitatio n  and 
tw o  field, com p u tatio n , or m ap p in g periods a w eek. Secon d term , th ree 
recitatio n  periods a w eek  for th e  first six w eeks and  th ree field, co m p u ta ­
tion , or m appin g periods a w eek  durin g th e  rem ain der o f th e  term . Professor 
U n d e r w o o d ,  A ssista n t P rofessor L a w r e n c e ,  a n d  M r. S p r y .
210-A. Elementary Surveying. R eq u ired  o f freshm en in M ech an ica l and 
E le ctrica l E ngin eerin g. E ith e r  term . C re d it one hour. U se o f steel tape, 
level an d  tran sit. F undam en tals. P roblem s of p a rticu la r  in terest to  M e ­
ch an ica l and  E le ctrica l E ngin eerin g. T e x tb o o k : Surveying, B reed. O ne 2F2- 
h our period  a w eek. P rofessor U n d e r w o o d ,  A ssista n t P rofessors L a w ­
r e n c e ,  C r a n d a l l ,  F e r r y ,  and M r. S p r y .
2 11. Advanced Surveying. R eq u ired  of all freshm en in  C iv il E n gin eer­
ing. A n y  term . C re d it th ree hours. P rereq uisite, E le m en tary  S u rv ey in g
210. C ity  and  m inin g su rveyin g; su rveys o f th e  U n ited  S ta tes  p u b lic  lan ds; 
rectan gu lar coordin ate system s for cities and  sta tes; vo lu m etric , to p o ­
graphic, hyd rograp h ic, an d  geodetic su rveyin g; tran sit, sta d ia  and  plane 
ta b le  su rveys; sextan t; soundings, trian gu la tio n ; base lines; precise and  
trigon om etric levelin g; elem ents o f p h otograp h ic  su rveyin g; m ap p ro­
jection s. T ex tb o o k s: B reed  and  H osm er’s Elementary Surveying, V o l. I, 
and Higher Surveying, V o l. I I . T w o  recitatio n s and  one field  period a  w eek  
durin g th e  first h a lf o f th e  term , and  th ree recitatio n s a  w eek  d u rin g th e 
rem ainder o f th e  term . P rofessor U n d e r w o o d ,  A ssista n t P rofessor L a w ­
r e n c e ,  and M r. S p r y .
212. Advanced Surveying. F o r  stu d en ts in L an d scap e A rch itectu re . S ec­
ond term  in  a ltern a te  years. N o t g iv en  in  1944-45. C re d it tw o  hours. 
P rerequisite E le m en ta ry  S u rv ey in g  210 or 210-A. P rofile levelin g; cross- 
sectioning; earth -w ork; circu lar cu rves an d  sp irals; v e rtic a l curves. T e x t­
b o o k : B reed  an d  H osm er’s V ol. I, Elem entary Surveying. R ecita tio n s, 
com putation , and  field  w ork. A ssista n t P rofessor L a w r e n c e .
213. Sum m er Survey: (T op ograph ic, H yd ro grap h ic , and  G eo detic  S u rv e y  
C am p .) R eq u ired  o f a ll C iv il E n gin eerin g students, fo llow ing th e  sopho­
m ore year. C re d it fou r hours for course 213 and  one hour for course 260-A. 
P rerequisite A d v a n ce d  S u rv ey in g  2 11. P ra ctica l experience in su rveyin g  
under field conditions. A n  exten sive top ograp h ic  su rv e y  w ith  th e tran sit
and. sta d ia  and  th e  plane table , and a h yd ro grap h ic  su rve y  o f a  portion  of 
C a y u ta  L a k e  are executed, and  field m aps are m ade. T ria n g u latio n  and 
precise lev elin g  control th e top ograp h ic  and  h yd ro grap h ic  w ork. A  base 
line is m easured w ith  in v ar tapes. S olar ob servation s for azim u th  and  tim e 
are m ade an d  resu lts com puted. E a c h  stu d en t ta k es  p a rt in  a ll branches of 
th e  w ork. F ie ld  and  office w o rk  six d a ys  a w eek. A tten d a n ce  for fou r w eeks 
is required  for course 213 (four hours credit) and  one w eek  for course 2 60-A  
(one hour credit; see page 70 for description  o f th is  course). D a te  o f b egin ­
n in g of th e  cam p w ill b e announced in  th e  second term . P rofessor U n d e r ­
w o o d ,  A ssista n t P rofessors L a w r e n c e ,  P e r r y ,  A sso cia te  P rofessor 
T h a t c h e r ,  and M r. S p r y .
N o t g iven  durin g th e  em ergency.
213A . Surveying. R eq u ired  o f all C iv il  E ngin eerin g stu d en ts in  lieu  of 
213, Sum m er S u rveyin g . C re d it three hours. P rereq uisite A d v a n ce d  S u r­
v e y in g , 211. P ra ctica l experience in  th e field.
P rofessor U n d e r w o o d  and A ssista n t P rofessor L a w r e n c e .
214. M apping. E le ctiv e  for upperclassm en and  required  for jun iors in the 
G eo detic  E n gin eerin g O ption  in  C iv il  E ngin eerin g. F irs t  term . C re d it tw o  
hours. T h e  con stru ction  o f a final top ograp h ic  m ap o f th e  area covered  b y  
th e  field  w o rk  of C ourse 213 durin g th e  precedin g sum m er. T h e  fiejd 
sheets are com bined for th is purpose, reduced  in scale from  1:4800 to 
1:12000, and reproduced, u sin g th e  trian gu la tio n  system  as a  base for th e 
w ork. L ectu res an d  draw ing. T w o  lab o rato ry  periods a w eek. P rofessor 
U n d e r w o o d .
214-A. Topographic Surveying. R equ ired  for jun iors ta k in g  th e G eo detic  
E ngin eerin g O ption  in C iv il  E ngin eerin g, e lectiv e  for others. F irs t  term . 
C re d it one hour. P rereq uisite courses 211 and  213. M eth o d s o f m akin g 
top ograph ic  su rveys for m appin g to  a  large  scale. T h e  use o f th e  plan e ta b le  
in such surveys. Solution s o f the three-p oin t problem ; tw o-p oin t problem ; 
locatio n  of details b y  d irection  and  d istance. F ie ld  w o rk  and  m apping. One 
field or draw ing period a  w eek. P rofessor U n d e r w o o d .
215. Problems in  the Adjustm ent of Observations. E le ctiv e  for upp erclass­
m en and required  for seniors ta k in g  th e G eo detic  E ngin eerin g O ption  in 
C iv il  E ngineering. F irst term . C re d it one hour. P rerequisite, course 213. 
A  series o f exam ples in  th e ad ju stm en t o f ty p ic a l su rve yin g  w o rk  such as 
levelin g, d irect m easurem en t o f lines and  angles, and  sim ple trian gu lation  
figures, usin g th e  m ethods o f least squares. L ectu res and  problem s. P ro ­
fessor U n d e r w o o d .
216. Least Squares: Adjustm ent of Observations. R eq u ired  of seniors ta k in g  
th e G eo detic  E ngin eerin g O ption  in C iv il  E ngineering, e lective  for others. 
A n y  term . C re d it tw o  hours. P rerequisites, C alcu lu s and  P h ysics. T h e  
course is designed for stu d en ts w h o h a v e  exp erim ental in vestigation s in 
view . A p p lication s are m ade to  problem s in  ph ysics, astron om y, m echanics, 
hydraulics, su rveyin g, e tc., w ith  som e a tten tio n  given  to  th e d erivation  of 
em pirical form ulae. T e x tb o o k : L e la n d ’s Practical Least Squares. T w o  
recitatio n s and lectures a w eek, as m a y  b e arranged. P rofessor U n d e r w o o d .
217. Advanced Topographic Surveying. E le ctiv e . U pperclassm en. Second 
term . C re d it tw o  hours. P rerequisite, course 213. E con om ics o f su rveyin g
m ethods. S u rv ey s  for special purposes, such as exten sive construction  w ork, 
storage and d istrib u tio n  o f w a te r  for irrigation ; ea rth w ork  on a large scale, 
lines o f com m unication, top ograp h ic  reconnaissance, e tc .;  p h otograp h ic  
su rveyin g. L ectures, recitations, and  assigned readings. T w o  hours a  w eek. 
P rofessor U n d e r w o o d .
218. Geodesy and Geodetic Laboratory. E le ctiv e  for upperclassm en and 
required  for seniors ta k in g  th e G eo detic  E ngin eerin g O ption  in C iv il 
E ngineering. A n y  term . C re d it three hours. P rerequisites, courses 182 and
211. A  course for th e consideration  o f special problem s in geodetic w ork. 
P recise levelin g, deflection  of th e p lum b line, figure o f th e  earth , use and 
in vestig atio n  of geodetic instrum ents an d  ap p aratu s such as circles, levels, 
m icrom eter m icroscopes, stan dards o f len gth , therm om eters, pendulum s, 
m agn etic ap p aratu s, etc. S u b ject to  arran gem en t to  m eet th e speciai 
needs o f students. L ectures, reading, discussions, and lab o rato ry  w ork. 
T h ree periods a  w eek. P rofessor U n d e r w o o d .
219. Photographic and A eria l Surveying. E le ctiv e  for upperclassm en and  
required  for seniors ta k in g  th e G eo detic  E n gin eerin g O ption  in C iv il  E n g i­
neering. A n y  term . C red it three hours. P rerequisite, A d v a n ce d  S u rv e y ­
ing 211. T h e  principles of p h otograp h ic  su rveyin g; su rveys w ith  cam era 
station s on th e ground, including stereoscopic m ethods; aerial su rveys and 
m akin g of m aps from  such su rve ys; groun d control. R ecitation s, lectures, 
and co lla tera l reading. T h ree  hours a w eek. P rofessor U n d e r w o o d .
F o r Research in  Geodetic E ngineering , see C ourse 2971.
MECHANICS OF ENGINEERING
220. M echanics of Engineering. R equ ired  of all C iv il E n gin eerin g sopho­
mores. A n y  term . C re d it five  hours. P rereq uisite course, M a th e m atics  55b. 
(See C ourse 220-B below .) S ta tics  o f a  m ateria l p o in t and  o f rig id  bodies 
and structures b y  algeb raic and  b y  graphic m ethods o f a n a ly s is ; chains and  
cords; cen ters o f g r a v ity ; m om en ts o f in ertia; k in etics and  d yn am ics o f a 
m a terial p artic le ; cen trifu gal and cen trip eta l forces; d yn am ics o f co llec­
tions o f m aterial particles form ing rig id  bodies; pendulum s; friction , w ork, 
power, m easurem ent o f pow er; th e general theorem  of w o rk  and  en ergy 
applied  to  collections o f rig id  m em bers form ing m achines; im pact, im pulse, 
and m om entum . E m p hasis is p laced  upon  th e th eo ry  as w ell as upon th e 
use o f consistent u n its and  correct num erical w ork. F a c ility  in th e use o f th e 
slide rule is essential. F extb ook: Seeley  an d  E nsign, A nalytical M echanics  
fo r  Engineers. F iv e  recitatio n s a  w eek. A ssista n t Professors H o w e l l ,  G i f f t  
M r. P r i e s t ,  and M r. U d a l l .
220-B. M echanics Computations. R equ ired  of C iv il E ngin eerin g sopho­
mores. A n y  term . C re d it one hour. T o  be taken  w ith  C ourse 220. D ev o ted  
to  the solution  of problem s related  to  th e  top ics covered  con cu rren tly  in 
C ourse 220. O ne com p u tatio n  period  o f tw o  an d  one-half hours a  w eek  
under instruction. A ssista n t Professors H o w e l l ,  G i f f t ,  and M r. P r i e s t .
221. M echanics of Engineering. R eq u ired  o f C iv il E n gin eerin g sopho­
mores. A n y  term . C re d it fou r hours. C o n tin u ation  o f M ech an ics 220. P re­
requisite course. M ech an ics 220. M ech an ics o f m aterials in clu d in g stress 
and strain , tension, shearing, com pression, torsion, flexure; e lastic  cu rves;
safe loads; colum ns; flexure of beam s b y  sem igraphic treatm en t. R e v iew  
problem s show ing ap p licatio n  o f principles in  E n gin eerin g D esign. T e x t­
b o o k : G eorge &  R e ttg er, M echanics of M aterials. F o u r  recitatio n s a  w eek. 
A ssista n t Professors H o w e l l ,  G i f f t ,  and M r. P r i e s t .
221-A . M echanics Computation. R eq u ired  of C iv il  E n gin eerin g sopho­
m ores. A n y  term . C re d it one hour. C ourses 221 and  221-A  are c lo sely  
correlated  and should be taken  concurrently. One 2id -h o u r period  a w eek. 
A ssista n t Professors H o w e l l ,  G i f f t ,  and M r. P r i e s t .
222. Advanced M echanics. E le ctiv e . Seniors and  graduates. A n y  term . 
C re d it three hours. P rerequisites, courses 220 an d  221. F o llo w in g a  b rief 
general review  of fu n dam en tal to p ics in M ech an ics o f M ateria ls , th is course 
covers induced  stresses; torsion, u n sym m etrica l b en din g; torsion  of prism s 
of non-circular section; hoops; flat p lates; localized  stresses; th e o ry  o f least 
w o rk; internal w o rk  and its d erivatives. T e x tb o o k : Seeley, Advanced M e­
chanics of M aterials. R ecita tio n s, three hours a w eek. A ss ista n t P rofessor 
H o w e l l .
2.23. Engineering Problems. R equ ired  o f C iv il E n gin eerin g seniors. E ith e r  
term . C red it tw o  hours. P rerequisites, courses 220, 221, and  240. T h e  o b ­
je c t of th is course is to  p rovide a review  in v o lv in g  ad dition al p ractice  in 
usin g th e principles an d m eth o d s o f applied  m echanics. A  series o f problem s, 
such as occur in ordin ary  engineering p ractice, and  coverin g a  w ide ran ge 
o f topics, is g iven  ou t for solution. C o m p u tatio n s an d  reports. F iv e  hours a 
w eek. A ss ista n t Professor H o w e l l .
224-A. Engineering M athem atics. E lectiv e . Seniors and  graduates. R e ­
quired  o f C iv il E ngin eerin g seniors in th e S tru ctu ra l E n gin eerin g O ption. 
F irst term . C re d it th ree hours. P rereq uisite, M a th e m atics  55b. A n  ele­
m en ta ry  course in  ordin ary  d ifferen tial eq uation s w ith  a p p licatio n s to  
engineering problem s. T rig o n o m etry , calculus, and  algeb ra  are d ea lt w ith  
in so fa r  as th is is n ecessary for a clear un derstan din g of th e trea tm en t of 
d ifferen tial equations. T h e  purpose o f this_ course is to  la y  th e fou n d atio n  
for th e m ore a d van ced  courses in engineering m ath em atics. T h ree rec ita ­
tion s a w eek.
224-B. Advanced Engineering Mathematics. E le ctiv e . Seniors and  gra d ­
uates. Second term . C re d it three hours. P rerequisite, C ourse 224-A. T h is  
course is an introduction  to  th e  m ath em atics used  in  th e  solution  o f a d ­
va n ced  engineering problem s. Special em phasis is g iven  to  p artial d ifferen­
tiation . F ou rier Series, line integrals, form ation  o f p a rtia l d ifferen tial 
equations, in tegration  in  form  of infin ite series of several of th e  p a rtia l 
differential eq uation s arising in engineering problem s, ve cto r  n otation , 
conform al representation, determ in an ts, th e o ry  o f th e  com plex va riab le , 
developm ent o f fun ction  into  series, e tc., are review ed  in  so fa r  as a k n o w ­
ledge of these is essential to  th e  course.
224-C. Advanced Differential Equations. E le ctiv e  for grad u ates only. 
F irst term . C re d it th ree hours. P rerequisite, courses 224-A and  224-B or 
th e ir  eq uivalen ts. A  system atic  s tu d y  o f d ifferen tial equations. P artia l 
d ifferen tial equations and th eir solutions are em phasized. A ss ista n t P ro­
fessor C u y k e n d a l l .  N o t g iven  durin g th e  em ergency.
224D. Special M athem atical Topics. E le ctiv e . G rad u a tes only. Second 
term . C re d it th ree hours. P rerequisites, courses 224-A and  224-B. T h e  con­
te n t o f th is course depends large ly  on th e needs and  interests o f those en­
rolled. G en eralized  coordinates, v e cto r  analysis, and  th e  calcu lus o f v a r ia ­
tion s are three su b jects to  b e considered. N o t given  durin g th e em ergen cy.
228-A, B . A p p lied  Elasticity. E le ctiv e  for graduates. Open to  qualified  
un dergraduates. T h ro u gh o u t th e year. C re d it three hours each term . T h ree 
lectures a  w eek. P rerequisites, 224-A, 224-B, or M ath em atics 200 or 70. 
G en eral theorem s of th e  elastic  solid, reciprocal theorem , sudden loading. 
T en sion , flexure, and  torsion  of b ars o f a rb itra ry  section. C a stig lia n o ’s 
theorem  w ith  application  to  fram es, rin gs loaded in and  norm al to  plane, 
spiral and helical springs. Stress in th ic k  cylin ders and discs due to  pres­
sure, h eatin g, and rotation . B eam s on e lastic  foundations. S ym m etrica l 
deform ation  of th in  tubes. P rop agation  of stress w a ves in bars.
In  th e  second term  th e top ics are chosen from : T h erm al stress. Stress- 
analysis, s ta b ility , and  vib ratio n , o f p lates and  shells. V ib ra tio n  of beam s. 
Professor G o o d i e r .
228-C. Engineering P hysics of M etals. E lectiv e . P rim arily  for graduate 
students. Second term . C re d it three hours. A n  introduction  to  th e p h ysica l 
basis o f m a tter  in relation  to  its elastic  and  p lastic  behavior. T o p ics for 
discussion include atom ic basis of generalized  H o oke’s L aw , atom ic co­
hesive forces and  p o ten tia l troughs, th e y ie ld  valu e, p rim ary  bonds, d ipole 
and  V a n  der W a a l’s forces, influence o f tem peratu re on elastic  properties, 
therm oelastic  basis o f internal friction , experim ental and  th eoretical 
stren gth s o f crysta ls, d istortion  o f th e  la ttice , S m ek al’s criticism  of B o rn ’s 
la ttice  th e o ry  o f m etals, evidence o f subm icroscopic structure, e lem en tary  
concep ts o f th e coop erative phenom ena in m etals. A ssista n t Professor 
C u y k e n d a l l .  N o t g iven  during th e em ergency.
229-A. Theory of E lastic Stability. E le ctiv e  for seniors and  graduates. 
F irst term . C re d it three hours. P rereq uisite  courses, 220, 221, 224-A, or 
eq uivalen ts. M ath em atica l an alysis of th e conditions under w h ich  colum ns, 
beam s, rings, tubes, th in  plates, and th in  cu rved  shells m a y  fa il b y  general 
or local buckling. A p p lication s to  m echanical, c ivil, n av al, and aeron au tical 
structures. P rofessor G o o d i e r .  (G iven  on ly  in a ltern ate years. N o t g iven  in  
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229-B. M echanics of Vibration. E le ctiv e  for seniors and  graduates. F irst 
term . C red it three hours. P rerequisite, C ourse 224-A. T h e  ch aracteristic  
phenom ena of m echanical vib ra tio n s encountered in engineering, and  their 
q u a n tita tiv e  in vestigation , illu strated  b y  a group of ty p ic a l v ib ra tin g  sy s­
tem s. R epresen tation  of sim ple harm onic m otion. C om b in ation  of several 
sim ultaneous m otions. Sim ple cases o f free and  forced vib ration s, w ith  
dam pings R esonance. P rin ciples of transm ission and  isolation  of v ib ration . 
System s of v a riab le  m ass and  va riab le  e la stic ity . V ib ratio n s o f ta u t wires, 
bars, beam s, rings, m em branes, and plates. R e la tio n  of v ib ra tio n  and  noise. 
D etection  and  m easuring instrum ents. E xam p les of d iagnosis and pre­
v e n tiv e  m easures. P rofessor G o o d i e r .  (G iven  o n ly  in a ltern ate years. T o  b e  
given  in 1944-45.)
M ATERIALS OF CONSTRUCTION
225. M aterials of Construction. R eq u ired  o f all C iv il  E n gin eerin g juniors. 
E ith er term . C re d it three hours. P rereq uisite C ourse 221. T h e  m aterials 
studied  are lim e, cem ent, stone, b rick, sand, tim ber, ores, ca st iron, w rou gh t 
iron, steel, and som e o f th e  m inor m etals an d  a lloys. T h e  chem ical and 
p h ysica l properties, uses, m ethods o f m an u factu re , m ethods o f testin g , and  
u n it stresses o f each m aterial are considered, p a rticu la r  em phasis b ein g 
laid  on th e points o f im portance to  engineers. T h ree  recitatio n s a w eek. 
P rofessor S c o f i e l d .
226. M aterials Laboratory. R eq u ired  of a ll C iv il  E n gin eerin g juniors. 
E ith e r  term . C re d it three hours. P rereq uisite course 221 an d  m u st be ta k en  
w ith  or preceded b y  280. E xp erim en tal determ in ation  o f th e properties o f 
m aterials b y  m echanical tests. S tu d y  o f testin g  m achines (their th eo ry, 
construction , and  m an ip u lation ); calib ration  of te stin g  m achin es and  
a p p aratu s; com m ercial tests  of iron and  steel; tensile, com pressive, to r­
sional, shearing, an d  flexure te sts  o f m etal and  va rio u s w oods w ith  stress- 
strain  ob servation s; tests  o f cem ent, concrete aggregate, concrete, p lain  
and reinforced, and  of road  m aterial and  p a v in g  b rick. T h e  course is 
p lan n ed  to  supplem ent C ourse 225 w ith  its  s tu d y  of th e  prop erties of 
m aterials b y  th e  a ctu al h andling of th e m aterials and  b y  ob servation s o f 
th eir b eh avior under stress. L a b o ra to ry  w o rk  five  hours a w eek. Professor 
S c o f i e l d .
227. Testing of M aterials. (Laboratory.) G ive n  esp ecially  for stu d en ts in 
th e  C ollege o f A rch itectu re. A n y  term . C re d it one hour. A  b rief course in 
lab o rato ry  m ethods com prising tests  o f beam s and  colum ns in steel, w ood, 
and concrete. Professor S c o f i e l d .
227-A. Concrete and Concrete M aterials. E le c tiv e  for seniors and  grad ­
u ates in  M ech an ica l, C h em ical, E le ctrica l E ngin eerin g. E ith e r  term . C re d it 
one hour. A  b rief course in  th e s tu d y  o f concrete an d  th e  m aterials en terin g 
into  concrete. T h e  course w ill consist o f lectures and  la b o ra to ry  w ork. 
O ne 2p2-hour period  a  w eek. P rofessor S c o f i e l d .
F o r R esearch  in E ngin eerin g M ateria ls , see C ourse 297-b.
h y d r a u l i c  e n g i n e e r i n g
230. A p p lied  Hydrology. R eq u ired  of a ll C iv il  E n gin eerin g seniors. 
E ith er term . C re d it tw o  hours. P rereq uisite, course 240. T h e  term  is de­
v o te d  to  th e m ethods o f m akin g th e  p relim in ary  in vestigation s for a h y ­
draulic developm en t in v o lv in g  th e  use o f a stream ; general h yd ro lo gy ; 
w a ter resources o f a  b asin ; m ethods o f sy stem atic  stream  gagin g; stream  
ch aracteristics; w orkin g up  d a ta ; use o f m ass cu rves in storage studies; 
p erco latin g w a te r s ; p ro b a b ly  dependable d raft, e t c . ; a  s tu d y  of th e  w orkin g 
conditions and fu n dam en tal d a ta  for designing conduits, d istrib u tin g 
reservoirs. In  th e  problem s, application s o f th e  te x t  are m ade to  p a rticu la r 
localities, th e  top ograph ic  m aps o f drainage basin s form in g th e  bases o f th e 
problem s. S tu d en ts con tem p latin g  exten sive election  of courses in  th e  
h yd rau lics  group should arran ge to  ta k e  th is  course th e  first term . Courses 
231, 232, and  233 are elaboration s o f d etails in th is  course. T ex tb o o k s: 
T u rn eau re 8c R ussell, P u blic  Water S upp lies;  H o y t &  G rover, River D is­
charge. T w o  recitatio n s a  w eek. P rofessor D o t y .
231. H ydraulic Construction. E le ctiv e  for seniors and  grad u ates an d  re­
quired  of C iv il  E ngin eerin g seniors in th e  H yd rau lic  E n gin eerin g O ption. 
Second term . C re d it three hours. T h is  is a  com p u tin g and designing 
course d ealin g w ith  problem s of w a te r  storage and  th e  design and  con­
stru ction  o f dam s b y  m eans o f le n g th y  problem s to  be solved  b y  graph ical 
and  a n a lytica l m ethods, and  in v o lv in g  th e  econom ics o f w a ter  storage a t a 
given  site; th e  design o f a h igh  m ason ry dam  b y  W eg m an n ’s M e th o d  and 
th e  tests  for sa fe ty  and  sta b ility  o f design, and  th e an alysis o f stresses and 
sta b ility . P rofessor D o t y .
232. Water Power. E le ctiv e . Seniors and  graduates. E ith er term . C red it 
th ree hours. Prerequisites, courses 230 and  240 or th e  eq u ivalen t. T h e  sub­
je c t m a tter  o f th e course covers th e  techn ique of h yd rau lic  turbines, th e 
an alysis of te st d a ta , a stu d y  of th e a d ap tatio n  of turbin e ty p e s to  w orkin g 
conditions, u n stea d y  flow  and  surging in lon g conduits, govern in g, and the 
an alysis o f th e pow er a va ila b le  a t a low  h ead  m illsite. T e x tb o o k : M e a d ’s 
Water Power Engineering. T h ree  lectures an d  recitatio n s a w eek  and  th e 
w o rkin g o f th ree len g th y  problem s durin g th e  term . P rofessor D o t y .  (N o t 
given  1944-45).
233- H ydraulic Engineering. E le ctiv e . Seniors and graduates. F irst term . 
C re d it three hours. T h e  th e o ry  o f perco latin g  w a ter; ground w a ter d evelop ­
m en t; recent developm ents in soil te ch n ology  and  th e design and con stru c­
tion  of earthen  dam s and  levees; th e o ry  o f design of g r a v ity  and arch 
m ason ry dam s and  d istribu tio n  of stresses in such  stru ctu res; sp illw a y  de­
sign; p rep aration  o f dam  sites; con stru ction  m ethods and plan ts. L ectures, 
recitation s, and  a b stra ctin g  o f references. P rofessor D o t y .
234. Conservancy and Reclamation Problems. E lectiv e . Seniors and  grad ­
uates. A n y  term . C re d it three hours. F lo o d  flow  estim ates; p lann ing for 
and designin g of flood p rotection  structures, irrigation , and  drainage w orks. 
T h e  M ia m i C o n serva n cy  w o rk  w ill be th e  chief source o f m aterial for th e 
course. L ectures, recitations, and  a b stra ctin g  o f references. P rofessor D o t y .
236. Water Power and P um pin g Plants. E le ctiv e . Seniors and graduates. 
Second term . C re d it three hours. T h is  is a com p u tin g and  designing course 
d evoted  to  th e problem s of designing and  d eta ilin g  pow er and  p um p in g 
p lants. P rerequisites, courses 230 and  232. P rofessor D o t y .
(F or H ydraulic Engineering D esig n , see course 291c.)
(N o t g iven  1944-45).
TH EORETICAL AND EXPERIM ENTAL HYDRAULICS
240. Hydraulics. R equ ired  o f all C iv il E n gin eerin g juniors. E ith er  term . 
C red it fou r hours. Prerequisites, courses 220 and  221. H y d ro sta tic  pressure; 
m an om eters; stren gth  of p ip e s; s ta b ility  o f d a m s; im m ersion and  flo ta tio n ; 
flow  of liquids th rou gh  orifices, nozzles, V en tu ri m eters, and  pipes, and  over 
w eirs; tim e required  to  e m p ty  ta n k s  and  reservoirs; sim ple, com pound, 
branching, and  looping pipes; e lem en tary  pow er calcu latio n s in com m on 
pum p ing and fire p rotection  p ro b lem s; flow  o f w a ter  in open ch an n e ls; pres­
sure on station ary  solids due to  d ev iate d  flow. E le m en tary  consideration  of 
modern w a ter  w heels. T e x tb o o k : Sch oder and  D aw so n ’s H ydraulics. 
T h ree recitatio n s and one lab o rato ry  period  a w eek. A b o u t ten  of th e  recita­
tio n  periods are u tilized  for dem on stration  lectures. P rofessor S c h o d e r  
and A ssista n t P rofessor B o g e m a .
241. Advanced H ydraulics. E le ctiv e  for seniors and  graduates. Secon d 
term . C re d it three hours. P rerequisite, course 240. T o p ics  selected  from  th e 
fo llo w in g 'list are ta k en  up, Subject to  chan ges to  su it group requirem ents: 
s ta b ility  o f flo tation ; barom etric levellin g; flow  o v er w eirs and  dam s, free 
an d  subm erged; b ack w aters and  non-uniform  flow  in open chan nels; the 
h yd ra u lic  ju m p ; w a ter  ham m ers; surges in pipes and  can als; flow  of liquids 
an d  gases in  pipes, h yd ra u lic  sim ilitude and  flow  in  m odels; som e in tro ­
d u c to ry  elem ents o f h yd ro dyn am ics; im pulse w heels an d  turbin es; cen tri­
fu gal pum ps. L ectures, recitation s, and  problem s. T h ree  hours a w eek. 
P rofessor S c h o d e r .
242. H ydraulic Measurements. E le c tiv e  for seniors and  grad u ates and 
required  for seniors in  th e H y d rau lic  E n gin eerin g O p tion  in  C iv il  E n gin eer­
ing. F irst term . C re d it th ree hours. P rereq uisite, course 240. E xp erim en tal 
studies in v o lv in g  u su a lly  (as tim e perm its) curren t m eters and  floats in 
can al or r iv er; P ito t  tu b es in pipes; w a te r  m eters; w eirs; th e h yd ra u lic  
j um p ; special features o f orifices, nozzles, V e n tu ri m eters, p ip es; m odel 
studies; such oth er occasional exp erim ental m easurem en ts as o p p o rtu n ity  
offers in  th e  la b o ra to ry  or in  th e  neighborhood of Ith a c a ; th e  determ in ation  
of efficiency, ca p a city , and  ch aracteristics o f h yd ra u lic  m ach in ery  b y  tests. 
T h ree periods a w eek  in  la b o ra to ry  or com p u tin g room . P rofessor S c h o d e r .  
N .C .E . 6— F lu id  M echan ics— for V -12  students. See p age 107.
(F or Engineering Research in  H ydraulics, see course 297c.)
M UNICIPAL AND SAN ITARY EN GINEERING
250. Sanitary Biology. R equ ired  in th e  S a n ita ry  E n gin eerin g O p tion  in 
C iv il  E ngin eerin g. E le ctiv e  for C h em ical E ngin eers and  for juniors, seniors, 
and  graduates in  C iv il  E ngin eerin g. F irs t  term . C re d it  th ree hours. T h e  
course is designed to  fam iliarize th e  stu d en t w ith  th e  use o f th e  m icroscope, 
prep aration  of m edia, bacterio logica l an alyses o f w ater, sew age, sew age 
effluents, and  sew age sludge; th e p rep aration  and  use o f stain s; d isinfection  
of sew age and  of sw im m ing pools. T e x tb o o k : B u ch a n a n ’s Bacteriology. 
One recitatio n  and  tw o  lab oratories a  w eek. P rofessor W a l k e r .
251. Sanitary Biology. R eq u ired  in  th e  S a n ita ry  E n gin eer O p tion  in 
C iv il E ngin eerin g. E le c t iv e  for C h em ical E ngin eers an d  for juniors, seniors, 
and  graduates in  C iv il  E ngin eerin g. Secon d term . C re d it tw o  hours. T h e  
su b ject m a tter  covered  in th e  course includes th e  collection, iden tification , 
and control of th e variou s form s of p la n t and  anim al life  m ost p rev ale n t in 
w a ter  supplies, and  associated  w ith  sew age w astes and  in dustria l w aste- 
p o llu ted  stream s. C on sideration  is g iven  to  th e  m a kin g  of b io logical cou n ts 
and  to  th e use o f b io logical form s o f life as indices o f pollution. V ario u s 
references and  te xts  are used  in  th e  course. O ne recitatio n  or lectu re and 
one lab o rato ry  a  w eek. P rofessor W a l k e r .
252. Sewerage and Sewage Treatment. R eq u ired  o f a ll juniors or seniors 
in  C iv il  E ngin eerin g. E le ctiv e  for C h em ical E ngin eerin g stu d en ts and  for 
oth ers h a vin g  prerequisite train ing. E ith e r  term . C re d it three hours. P rereq ­
uisite, course 240. T h e  design o f sa n ita ry  and  of storm  sewers, and th e
m ethods o f trea tin g  sew age are considered in th e recitatio n s; and  in  th e 
com putin g period, problem s are assigned dealing w ith  design and  operation 
and  w ith  su b ject m a tter  considered in  recitatio n  and  class-room  w ork. 
T h e  problem s are large ly  o f th e  n atu re o f sep arate designs. T ex tb o o k : 
M e tc a lf and E d d y ’s, Sewerage and Sewage Treatment. T w o  recitation s and 
one com putin g period  a w eek. P rofessor W a l k e r  and A ssistan t Professor 
G i f f t .
253. Control and Treatment of Water Supp lies. R eq u ired  in th e S an ita ry  
E ngin eerin g O ption. E le ctiv e  for oth er seniors and graduates. Second term . 
C red it three hours. P rerequisite, course 2 53A . T h is  course com prises a 
com prehensive s tu d y  o f th e  general principles and  m ethods in v o lved  in 
furnishin g safe w a ter supplies o f sa tisfa cto ry  q u ality . T h e  top ics studied 
include th e  ch aracter of surface and underground w a ter  su p p lies; inspection 
of sources; relation  of com m unicable diseases to  w a ter supplies; standards 
of q u a lity  and exam ination  procedures to  determ ine q u a lity  and  sa fe ty  of 
supplies; w a ter  trea tm en t m ethods including coagulation , sedim entation, 
aeration, slow and rap id  sand filtration , tastes and  odor control, softening 
and  iron rem oval, corrosion control, sterilization, and m iscellaneous tr e a t­
m en t m ethods. A lso  som e s tu d y  o f design and  operation  of w a ter  tre a t­
m ent p lan ts .is included. T w o  recitatio n s and one com putation  period  a 
w eek. Professors S t a n l e y  and W a l k e r .
253-A. Water Supp ly . T h is  course has been consolidated  w ith  N .C .E . 
14, w h ich  see later.
254. Sewerage Works. R eq u ired  in th e  S an ita ry  E ngin eerin g O ption  in 
C iv il E ngineering. E le ctiv e  for oth er seniors and  graduates. F irst term . 
C red it three hours. P rerequisite, course 252. A  com prehensive s tu d y  of 
principles and m ethods in v o lved  in th e  design, construction , and operation  
of sewers and  sew erage trea tm en t w orks, including reference to  existin g 
ty p ic a l plants. In  general, th e s tu d y  includes th e  determ in ation  of c a p a c ity  
and  design of sew ers; th e disposal o f sew age b y  d ilution  or broad  irr ig a tio n ; 
stream  pollution  and  self-purification; sew age trea tm en t m ethods, in clud­
ing p rep ara to ry  devices, sedim entation , chem ical precip itation , in ter­
m itte n t sand, and ,tr ick lin g  filters, a ctiv a te d  sludge, sludge digestion, 
sludge dew atering and incineration, and m iscellaneous trea tm en t m ethods. - 
T e x tb o o k : M e tc a lf and  E d d y , Am erican Sewerage Practice, Vol. I l l , 
D isposal of Sewage. T w o  recitatio n s and one com putation  period  a w eek. 
Professors S t a n l e y  and W a l k e r .
255. Treatment of W astes. R equ ired  for seniors in th e S a n ita ry  E n gin eer­
ing O ption  in C iv il E ngineering. E le ctiv e  for oth er seniors and  graduates in 
C iv il  E ngin eerin g and  for C h em ical E ngineers. F irst term . C re d it three 
hours. P rerequisite, course 252. T h e  trea tm en t of m un icipal and  industrial 
w astes such as garbage, and the w astes from  tanneries, packing-houses, 
m ines, can nin g factories, textile  m ills, p aper and  pulp  m ills, cream eries, 
cheese factories, condensaries, brew eries, sugar refineries, etc. F lo w  or 
process ch arts are used to  show  th e general ch ara cter o f th e  w aste, and 
m ethods o f trea tm en t applicab le are considered. Special a tten tio n  is given  
to  experim ental studies o f w aste  trea tm en t, and  to  p lant-scale trea tm en t. 
N um erous references, bulletins, reports. T h ree  lectures or recitatio n s a 
w eek. P rofessor W a l k e r .
256. M u n icip a l Adm inistrative Engineering. R eq u ired  for C iv il  E n g i­
neering seniors in  th e  B .S . in A .E . C ourse. E le ctiv e  for oth er seniors and 
graduates. F irst term . C re d it three hours. A  s tu d y  o f c iv ic  govern m ent and 
th e  relationships b etw een  th e  c iv il engineer in  p u b lic  service an d  variou s 
c ity , co u n ty , state , federal, and  special go vern m en tal bodies, w ith  w h ich  
he m a y  becom e associated; general principles in v o lve d  in  th e operation  and 
adm in istration  of th e pu b lic  w orks dep artm en t and  th e  effect o f these on 
th e  a ctiv ities  o f th e  engineer; m ethods o f finan cin g go vern m en tal opera­
tions, including b ond issues, sin kin g funds, special assessm ents, service and 
ren ta l charges. T h ree  lectures or recitatio n  periods a  w eek. Professor 
S t a n l e y .  N o t given  durin g th e  em ergency.
256-A. P u b lic  Health Engineering. E le c tiv e  for seniors an d  graduates. 
Secon d term . C re d it three hours. A  s tu d y  of th e  p lace o f th e  engineer in 
pu b lic  h ealth  w ork. O rganization  and  operation  of B o ard s o f H ealth ; m os­
q u ito  abatem en t, ep idem iology and  v ita l sta tistics, p u b lic  h ea lth  law s, and 
th e  sa n ita ry  code. T h ree  lectu re or recitatio n  periods a  w eek. P rofessor 
S t a n l e y .  N o t g iven  durin g th e em ergency.
256-B. Rural Sanitation. E le c tiv e  for juniors, seniors, an d  graduates. 
Secon d term . C re d it tw o  hours. A  course dealing w ith  th e  san itation  of 
rural areas, trailer, construction , m ilitary , recreation al, and  oth er cam ps, 
sum m er hotels, and sw im m ing pools; th e  inspection  o f m un icipal or pu b lic  
w a ter  supplies, sew erage system s; an d  sew age trea tm en t plan ts, garbage 
trea tm en t plan ts, restau ran ts an d  th e  ra tin g  o f w a te r  su p p ly  an d  m ilk  
sheds. A tte n tio n  is g iven  to  w a ter  su p p ly, sew age an d  garb age disposal, 
and  to  th e  problem  of m ilk  sanitation . L ectu res, reports, and  recitation s. 
T w o  periods a w eek. P rofessor W a l k e r .
258. Water and Sewage A n alysis. R eq u ired  o f ju n iors in  th e  S a n ita ry  E n ­
gineering O ption  in  C iv il  E ngin eerin g. E le c tiv e  for oth er jun iors and 
seniors. F irs t term . C re d it tw o  hours. T h e  purpose o f th e  course is to  a c­
q u ain t th e  stu d en t w ith  th e  stan dard  procedures fo llow ed  in  m a k in g  p h y si­
cal and  chem ical an alyses o f w a te r  an d  of sew age. T ex tb o o k s: S tan dard  
M eth o d s o f W a te r  A n alysis, A .P .H .A ., W a te r  an d  Sew age A n alysis, 
E ld ridge, T h erou x, and  M ailm an . T w o  la b o ra to ry  periods a  w eek  w ith  
lectures, recitations, and  lab o rato ry  w ork. P rofessor W a l k e r  and A ssista n t.
259. A  Laboratory Course fo r  Graduates. H ours to  b e arranged. A  course 
d ev o ted  to  som e problem  of w a te r  or sew age or trad e w aste, such as th e  
operation  o f a  w a ter  filtra tio n  p lan t, a sew age disposal p lan t, th e  detection, 
m easurem ent, an d  trea tm en t o f trad e  w astes, th e  va lu e  o f disinfection, etc. 
Professor W a l k e r .
(F or Sanitary Engineering Design and Research, see courses 2 9 id  and 
2 9 7 d . )
TRANSPORTATION EN GINEERING
260-A. Location Surveying. R e q u ired  of a ll C iv il  E ngin eerin g stu d en ts as 
a  p a rt o f Sum m er S u rv e y  C am p , fo llow in g th e  sophom ore year. C re d it one 
hour. T a k e n  con cu rren tly  w ith  course 213 (F ou r hours credit. See descrip­
tio n  on page 61.) E ach  section  is required  to  m ake com plete p relim in ary  
an d  location  su rve ys for a  line tw o  or th ree m iles long. In  th is w o rk  th e 
section  is d iv id ed  in to  level, tran sit, to p o g ra p h y, an d  cross-section parties,
as th e different phases o f th e  w o rk  are encountered. F in a lly  stru ctu re and 
righ t o f w a y  su rveys are m ade. T h e  assignm ents o f th e  m en are changed 
ev e ry  d a y  so th a t each  stu d en t receives p ra ctice  in th e  variou s kinds of 
field w ork. A tten d an ce  a t sum m er cam p for one w eek  is required. D a te  
of begin nin g w ill be announced in  th e  second term . P rofessor B a r n e s ,  
A ssociate P rofessor T h a t c h e r ,  A ssista n t P rofessor P e r r y ,  and M r. S p r y .  
N o t given  durin g th e em ergency.
260-B. Route Surveying and Drawing. R equ ired  of all C iv il E ngin eerin g 
sophom ores. Second term . C re d it three hours. P rerequisite, A d v a n ce d  Sur­
v e y in g  211. T h e  recitatio n s cover th e  th e o ry  o f sim ple, tran sition , and 
v e rtica l curves, and ea rth w o rk  co m p u tatio n s; w ith  applications to  p ractical 
problem s for purposes o f illustration . T h e  field periods ta k e  up ab ou t tw o- 
th irds of th e term  and are d evo ted  to  com putin g, la y in g  out and  checkin g 
sim ple, tran sition , and  ve rtic a l curves. E a c h  section is d iv id ed  into  parties 
o f three so th a t  each  studen t ob tain s m ore in d iv id u al instruction , m ore 
p ractice  in han dlin g instrum ents, and  a  m ore in tim a te  know ledge o f the 
problem s th an  he w ould  in  larger parties. T h e  draw ing periods ta k e  up th e 
rem aining th ird  o f th e  term  and  in th em  each  stu d en t m akes a pencil m ap 
of a prelim in ary line su rveyed  in C ourse 260-A and  prepares a  detailed  
“ pap er lo catio n ”  report b ased  on these d ata. A  tracin g  and  profile o f the 
final location  as run in ,the field is th en  required, also a  com p u tatio n  of 
p a rt o f th e  earth w ork. T ex tb o o k s: P ickels &  W iley , Route Surveying  and 
C ran d all, Earthwork Tables. O ne recitatio n  and  tw o  field  or d raw in g periods 
a w eek. P rofessor B a r n e s  and A ssociate  P rofessor T h a t c h e r ,  A ssista n t 
Professors C r a n d a l l  and P e r r y .
261. Railroad M aintenance of W ay. E le ctiv e . Seniors and  graduates. 
T h is  course or course 266 is required  for seniors in  th e  T ran sp o rtatio n  
E n gin eerin g O ption  i^ C iv il  E ngin eerin g. F irst term . C re d it th ree hours. 
Prerequisite, course 260-B. T h e  su b jects trea ted  are tra c k  m aterials (w ith 
special reference to  th e  section, m ethod  of m anufacture, and  com position 
of steel rails, to  th e  econom ics o f tie  p reservation  and  th e use o f m eta l ties, 
and to  th e  effect o f q u a lity  o f b a llast upon  m ain tenance); m achine and 
oth er m ethods o f gradin g for second tra c k ; drainage; tra c k  la y in g  b y  b o th  
m achine and h an d  m ethods, b a llastin g  and  brin gin g new  tra c k  to  line and 
grade; tu rn o u ts and  sw itches; derailing sw itches; side track s  an d  y a rd  
tra ck s; sortin g and  term inal yard s; tr a c k  m ain tenance; tra c k  tools, w o rk  
train s; action  of car w heels on cu rves; w iden in g o f gage; double track in g ; 
separation  o f grades; and  im provem en t in  grades and alinem ent. T e x tb o o k : 
T ratm a n , Railw ay Track and M aintenance. L ectu res and  recitatio n s th ree  
hours a  w eek. P rofessor B a r n e s  and A ssista n t P rofessor P e r r y .
262. Railroad Operation and Management. E le ctiv e . Seniors and  grad u ­
ates. T h is  course or course 267 is required  of seniors in th e  T ran sp o rta tio n  
E ngin eerin g O ption  in  C iv il  E ngin eerin g. Second term . C re d it th ree hours. 
P rereq u isite/cou rse 260-B. U n der organ ization , th e  fo llow ing su b jects are 
trea ted : general principles u n derly in g organ ization  an d  th e  effect o f each  on 
efficien cy; principal dep artm en ts o f ra ilw a y  service w ith  a b rief outline 
of th e w o rk  of each; d ep artm en tal and division al system s of organ iza­
tion , w ith  exam ples on va rio u s roads and  discussion of a d a p ta b ility  o f each. 
T h e  duties of officers and  th e  w ork  of th e  different dep artm en ts are ta k en  up
in considerable detail. T h e  m ost im p ortan t law s affectin g railroads are given  
in discussing the w o rk  v o f th e legal dep artm en t. F re igh t traffic, freigh t 
houses, classification  yard s, car service rules, accoun ting, etc., are am ong th e 
top ics considered un der operation. S ign alin g and  in terlo ck in g an d  tra in  
rules are also considered. L ectu res and  recitatio n s th ree hours a  w eek. 
P rofessor B a r n e s  and A ssista n t P rofessor P e r r y .
263. Route Location. R eq u ired  o f juniors in th e  T ran sp o rta tio n  E n gin eer­
in g  O ption  in C iv il E ngineering. E le ctiv e  for seniors and  graduates. Second 
term . C re d it th ree hours. P rerequisites, courses 260-A an d  260-B. A  de­
ta iled  stu d y  is m ade of th e econom ic principles and  oth er factors govern in g 
th e  location  of new  routes for b o th  railroads and  h igh w ays, and  th e  re­
vision  of existin g lines to  effect th e m ost efficient and  sa tisfa cto ry  tran s­
po rtation . Som e of th e top ics trea ted  are estim ation  of traffic and  re v e n u e ; 
costs and  rates; steam , electric, and  oth er locom otive an d  m oto r op eration; 
gradients, distance, cu rvatu re , and  rise and  fa ll; line and  grade revisions; 
grade crossing elim ination s; locatio n  su rveys an d  estim ates. L ectu res and 
recitation s w ith  problem s in v o lv in g  in vestigation s o f projects, revisions, 
and com parisons o f a ltern ate  routes. T e x tb o o k : W illiam s, Design of R a il­
way Location. T h ree  hours a w eek. P rofessor B a r n e s .
264. Engineering Construction. R equ ired  of all C iv il  E ngin eerin g sopho­
m ores. E ith er  term . C red it three hours. A  fu n dam en tal course designed to 
acq u ain t th e  studen t w ith  th e  financial and  econom ic principles u n derlyin g 
hum an  enterprises, b o th  p ub lic and  p riv a te ; and  w ith  th e  agencies— m on ey, 
m en, m aterials, and  m achines— u tilized  in carry in g  ou t con stru ction  p ro j­
ects, and th eir correlation  and control. A b o u t one-third  o f th e term  is de­
v o te d  to  such top ics as the h isto ry  o f engineering and  th e role o f th e  c iv il 
engineer in th e  progress o f c ivilizatio n , cooperation  w ith  oth er professions, 
d a y  lab or and co n tract m ethods o f control, ty p e s  o f con tracts, elem ents o f 
cost, including depreciation  and  overhead, life  an d  econom ic selection  of 
structures, p lann ing and  p la n t la y o u ts  including th e  p lo ttin g  and  use o f th e  
M ass D iagram . T h e  oth er tw o-th irds o f th e  term  are d ev o ted  to  th e  m eth ­
ods and processes o f construction  w ith  special a tten tio n  to  th e equipm en t 
ava ila b le  and  its  a d a p ta b ility  to  variou s kinds o f w ork. P roblem s and  re­
ports on references to  periodical literatu re are required  of a ll students. 
L ectu res and  recitatio n s three hours a w eek. P rofessor B a r n e s ,  A ssociate  
Professor T h a t c h e r ,  and A ssista n t Professors C r a n d a l l  and P e r r y .
265. Highway Engineering. T h is  course has been consolidated  w ith  
N .C .E . 17 (see later).
265-A. Low  Cost Roads. E le ctiv e . Seniors and  gra d u ate  students. E ith er  
term . C red it th ree hours. P rerequisite, course 265 or its  eq u ivalen t. S tu d y  
of econom ic im portance o f routes and  selection o f farm  to  m ark et roads to  
be im proved; location  and  design; subgrade soils and  stab ilization  of sub­
grade soils b y  use o f adm ixtures, chem icals, an d  bitum in ous m aterials; 
drainage and drainage stru ctu res; b itum in ous trea tm en ts and bitum inous 
m ats for stab ilized  subgrades. S u rv ey  o f th e  exp erim ental w o rk  in  th e  use 
of m aterials and design and construction  o f low  cost roads. D esign, con­
struction , and m ain tenance o f road  m ixes, p la n t m ixes, etc. Professor 
M a l c o l m .
266. Highway Laboratory. E le ctiv e . Seniors and  graduates. T h is  course 
or course 261 is required  of seniors in th e T ran sp o rta tio n  E ngin eerin g 
O ption  in C iv il  E ngineering. E ith e r  term . C re d it th ree hours. P rerequisite, 
course 265 or m a y  be ta k en  con cu rren tly  w ith  course 265. N on -bitum inous 
and  bitum inous m aterials are tested . Su bgrad e soils are sam pled an d  th eir 
properties exa m in ed ; subgrade stab ilization  adm ixtures are also tested  and 
studied. B itu m in ou s m ixtures are designed, and  th eir properties exam ined. 
Professor M a l c o l m .
266-A. Advanced Highway Laboratory. E le ctiv e . Seniors and  graduates. 
E ith er term . C re d it three hours. P rerequisites, courses 265 and 266. N on - 
b itum inous and  bitum inous m aterials are tested  and  th e ir  ch aracteristics 
studied. Soils are sam pled and exam ined, an d  in vestigation s m ade of the 
b eh avior o f m ixtures o f soils w ith  b itum inous and  non-bitum inous m a­
terials. Special investigation s and  tests are m ade to  determ ine th e proper­
ties of variou s com bin ations o f m aterials and th e  effects o f m odifications in 
design. T w o  lab o rato ry  periods a  w eek. P rofessor C o n w e l l .  N o t g iven  
durin g th e em ergency.
267. Advanced Highway Engineering. E le ctiv e . Seniors an d  graduates. 
T h is  course or course 262 is required  of seniors in th e T ran sp o rta tio n  
E ngin eerin g O ption  in C iv il  E ngineering. Second term . C re d it three hours. 
T h e  top ics for assignm ent an d  discussion include th e  econom ics o f h ig h w ay  
engineering, h ig h w ay  finance, legislation , regulation , traffic, design, con­
struction , and m ain tenance o f h igh w ays, th e  la test research program s and 
reports, lab or and  p la n t organ ization  for va rio u s k inds o f h ig h w ay  con­
tra c ts  w ith  especial em phasis on th e  econom ics o f con tractin g , etc. T h is  
course is con ducted  as a sem inar. M eetin gs are held  once each  w eek  a t 
hours to  be arranged. P rofessor C o n w e l l .  N o t g iven  during th e em ergency.
268. M odern Highway P la nn in g  and Design. E le ctiv e . Seniors and  gra d ­
u a te  students. Second term . C re d it three hours. Prerequisite, course 265 or 
its  eq u ivalen t. S tu d y  of geographical, p o litica l, and  econom ic d ivisions of 
com m unities w ith  p a rticu la r reference to  h ig h w a y  tran sp o rtatio n  require­
m en ts; analysis o f regional plans ch iefly  concerning th e  classification  of 
roads and th e selection of routes to  be abandoned  or im proved, b ased  upon 
th eir econom ic justification . D esign  of regional system s o f h igh w ays, free­
w ays, and  p a rkw a ys, including th e  consideration  o f th e  econom ic, sa fety , 
and  aesth etic  aspects. T raffic  studies, legislation, financing, and  zoning. 
D esign  o f intersections and  grade separations. P roblem s and  reports re­
quired. Professors C l a r k e  and C o n w e l l .  N o t given  durin g th e  em ergency.
269. Transportation. R eq u ired  of seniors in th e  T ran sp o rta tio n  E n g i­
neering O ption  and the B .S . in  A .E . C ourse in C iv il  E ngin eerin g and  m a y  be 
elected  b y  oth er qualified  seniors and graduates. Second term . C re d it three 
hours. A  course coverin g tra v e l and tran sp o rt agencies w ith  special refer­
ence to  th eir facilities, ow nership, financing, regulation , and  coordination. 
A  b rief review  of th e  developm ent o f tran sp o rtatio n  th rou gh ou t th e  w orld  
is used  as a  b ackgrou n d  for an  inten sive s tu d y  o f th e  present situ ation  in 
th e  variou s countries and  com parison  of th e  policies an d  practices in  use. 
P articu la r  a tten tion  is g iven  to  th e va rio u s proposals designed to  prom ote 
m ore efficient use o f th e  va rio u s tran spo rtatio n  agencies in th e  U n ited  
S ta tes  b y  b ette r  coordination, pooling o f facilties, etc., and  econom ic
studies are m ade of som e of th e  new  p rojects  w h ich  are under discussion. 
P rofessor B a r n e s .
(F or Railroad and Highway Engineering Design and Research, see C ourses 
29m, 29ig, 2976, 297g.)
STRUCTURAL EN GINEERING
270. Stress A n aly sis and Structural Design. R eq u ired  o f a ll ju n iors in 
C iv il  E ngin eerin g. E ith er  term . C re d it fou r hours. Prerequisites, course 220 
and  221.
Stress A n alysis. G rap h ic  an alysis o f sim ple and  can tilev er beam s, roof 
trusses, and  fram ed bents. D eterm in atio n  o f position  o f m ovin g concen ­
tra te d  loads for m axim um  shears and  m om en ts in  beam s and  d eck  g ird ers; 
also for th rough  girders and  m axim um  floor b eam  reaction s for sam e. 
Stresses due to  dead  load, live  load, im pact, and  w in d  load  in  th e  prin ­
cipal ty p e s  o f sim ple trusses em p loyed  in  m o d em  construction . S tiff w eb 
system s and  cou n ter bracin g. T hree-hin ged  roof and  b rid ge arches. P ra c t i­
cal problem s in  a ctu a l stress com p u tatio n  th rou gh ou t th e  course. T e x t­
b ook: U rq u h a rt and  O ’R o u rk e ’s Stresses in  S im p le Structures. T h ree  
recitation s a  w eek.
Structural Design. G rap h ic  an alysis o f stresses in a tim b er truss. D esign  
o f truss m em bers and  jo in t details. C o m p u tatio n s, sy ste m a tica lly  arran ged  
in th e  form  o f reports, and w o rkin g draw ings. T e x tb o o k : J a co b y  and 
D a v is ’s Tim ber Design and Construction. C o m p u tatio n  and  draw ing, tw o  
and  on e-half hours a  w eek. P rofessor O ’R o u r k e ,  A sso cia te  Professor 
B u r r o w s ,  and A ssista n t P rofessor H . M . G i f f t .
270-A. R eq u ired  o f A rm y  gra d u ate  stu d en ts w ho are can d idates for th e  
M .S . in E n gin eerin g degree. C re d it three hours. A  course b ased  on th e  con ­
te n t o f course 270. T w o  recitatio n s and  one design period  a  w eek. P rofessor 
M a l c o l m .
271. Structural Design. R eq u ired  o f all juniors or seniors in C iv il  E n g i­
neering. E ith e r  term . C re d it three hours. P rerequisite, course 270 or 270-A. 
A n  elem en tary  course in  steel design. P rin ciples o f b o th  r iv ete d  and  w elded  
connections. C om p lete  designs and  d eta il draw ings o f th e  steel skeleton  of 
a  sm all build ing, including trusses, and  of a  th rou gh  p la te  girder bridge. 
T e x tb o o k : U rq u h a rt and  O ’R o u rk e ’s Design of Steel Structures. T h ree  
com p u tatio n  or d raw in g periods a  w eek. P rofessor O ’R o u r k e ,  A ssociate  
P rofessor B u r r o w s ,  and A ssista n t P rofessor H . M . G i f f t .
272. Advanced Structural A n alysis. E le c tiv e  for seniors an d  grad u ates 
and  required of seniors in th e  S tru ctu ra l E n gin eerin g O ption  in  C iv il  E n g i­
neering and  of all grad u ate  stu d en ts m ajo rin g or m inoring in stm ctu ra l 
engineering. E ith er  term . C re d it th ree hours. P rerequisite, course 270. 
Stress an alysis o f continuous beam s, fram ed bents, and  rig id  fram es. 
H o rizon tal as w ell as ve rtic a l loadin g considered. R e d u n d a n t stru ctu res in­
clu d in g th e  b raced  tw o-hin ged  arch. D isp lacem en t d iagram s for trusses and 
arches and  a n a lytica l com p u tatio n  o f deflections o f such  structures. T h ree  
recitatio n s a  w eek. P rofessor O ’R o u r k e .
273. Steel B uildin gs. E le ctiv e . Seniors and  graduates. A n y  term . C re d it 
three hours. P rerequisites, courses 220, 221, and  271. T h is  course com ­
prises th e design of th e  steel fram ew ork for build in gs o f th e p revailin g  ty p e  
used in  pow er house or shop construction . D ead , snow , and  w in d  stress 
d iagram s are draw n  for th e  roof trusses. P rovision  is m ade for an  electric 
crane m ovin g th e  fu ll len gth  of th e  b u ild in g and  th e  stresses in  th e  fram e 
w o rk  due to  th e m ovem en t of th e  crane are determ ined. T h e  effect of-the 
w in d  and th e  eccen tric load  due to  th e  crane girder are considered in th e 
design of th e  colum ns. T e x tb o o k : K e tc h u m ’s Steel M ill  B uildings. R e ­
ports and  draw ings. T h ree tw o-hour periods a  w eek. A ssociate  P rofessor 
B u r r o w s .
274. Bridge Design. E le ctiv e . Seniors and  graduates. T h is  course or 
course 284 is required  for seniors in th e  S tru ctu ra l E ngin eerin g O ption  in 
C iv il E ngineering. Second term . C re d it th ree hours. P rerequisite, course
271. C o m p u tatio n s and draw ings for th e  com plete design of a railroad 
bridge of six or seven panels or a  h e a v y  h ig h w ay  bridge. T h e  com putations 
to  determ ine th e  stresses and  sections o f a ll m em bers, pins, p inplates, 
splices, deflection, cam ber, and  oth er d etails as w ell as o f conn ectin g r iv ets  
are to  be w ritten  up  in th e  form  of sy ste m atica lly  arran ged  reports. T h e  
draw ings consist o f general d eta il p lan s show ing th e  locatio n  of all r iv ets  
as w ell as th e  com position and relation  of all m em bers and connections. 
T h e  final report is to  g ive  a  fu ll list o f shapes and  plates, and  a classified 
analysis o f w eig h t for th e  span. T e x tb o o k : Johnson, B ry a n  &  T urneaure, 
M odern Fram ed Structures, Vol. I I I .  C o m p u tatio n  and draw ing, three 
tw o-hour periods a w eek. A ssociate  P rofessor B u r r o w s .  N o t g iven  durin g 
th e  em ergency.
275. Investigation of E xistin g  Bridges. E le ctiv e . Seniors an d  graduates. 
Second term . C re d it three hours. P rerequisite, course 271. In spection  of 
ex istin g  structures for th e  determ in ation  of sizes and  conditions o f p lates 
and  shapes. A fte r  fu ll d a ta  h a ve  been ob tain ed  in th e  field, com putation s 
w ill be m ade to  determ ine eith er th e  u n it stresses un der a  specified load, 
or th e  safe lo a d  or ra tin g  accordin g to  stan dard  specifications. H ours as as­
signed. A ssociate  Professor B u r r o w s .  N o t g iven  durin g th e em ergency.
279. Elem ents of Structural Engineering. E le ctiv e . Seniors in  E le ctrica l 
Engineering. A n y  term . C red it tw o  hours. A n a ly sis  and  design of beam s 
of steel, tim b er and  concrete, colum ns, footings, and  reta in in g w alls. T e x t­
b ook: U rq u h a rt &  O ’R o u rk e ’s Elementary Structural Engineering. One 
lecture an d  one com p u tin g period a  w eek. P rofessor M a l c o l m .
280. Concrete Construction. R eq u ired  of a ll C iv il  E n gin eerin g juniors. 
E ith e r  term . C re d it three hours. P rerequisites, courses 220 and 221. (P re­
fera b ly  ta k en  con cu rren tly  w ith  or preceded b y  course 225.) P rop erties of 
p lain  concrete, e lem en tary  th e o ry  o f reinforced concrete as applied  to  
rectan gu lar beam s, slabs, T -beam s, beam s reinforced for com pression, 
colum ns, and  footings. Shear, d iagon al tension, an d  d irect stress com bined 
w ith  flexure. C o m p u tatio n s in  th e  form s of reports on th e  design of a 
ty p ic a l beam  and girder floor pan el and  of a  reta in in g w all. D e ta il sketches 
o f sections and  reinforcem ent required. T e x tb o o k : U rq u h a rt and 
O ’R o u rk e ’s Design o f Concrete Structures. S ix  hours a  w eek. P rofessor 
O ’R o u r k e  an d  A ssista n t Professors G i f f t  and W i n t e r .
280A. Concrete Construction. F o r  architects. F irst term . P rerequisites, 
A rch . 210 and 2 11 , or C .E . 220 and  221. (S tuden ts w h o h a v e  ta k en  C .E . 220 
and 221 m a y  su b stitu te  280 for 280A.) C re d it three hours. P rop erties of 
plain  concrete, e lem en tary  th e o ry  o f reinforced concrete as applied  to  
beam s and  slabs, colum ns, footings, and  reta in in g w alls. T e x tb o o k : 
U rq u h a rt and  O ’R o u rk e ’s D esign of Concrete Structures. T h ree  tw o-h o u r 
periods a w eek. Professor O ’R o u r k e  and A ssista n t P rofessor G i f f t .  N o t 
g iv en  during th e  em ergency.
281. Foundations. R eq u ired  of a ll C iv il  E n gin eerin g jun iors or seniors 
excep t in  th e B .S . in A .E . C ourse. E ith er  term . C re d it th ree hours. P rereq ­
uisites, courses 220 and  221. P iles and  pile driving, in cludin g tim ber, con ­
crete, tu b u la r  and  sheet piles; cofferdam s; b o x  and  open caissons, pn eu­
m a tic  caissons for bridges and  build ings, caisson sin kin g, and  ph ysio lo gical 
effects o f com pressed air; pier foun dations in open w ells; freezin g process; 
h yd ra u lic  caissons; ord in ary  b ridge piers; cylin ders and p ivot-p iers; b ridge 
abu tm en ts; spread footings for b u ild in g foun dations; un derpinn ing b u ild ­
ings; subterran ean  exploration s; u n it loads. T e x tb o o k : J a co b y  and  D a v is ’s 
Foundations of Bridges and B uildings. R ecita tio n s, co lla tera l readin g in 
engineering periodicals, and  illu stra ted  reports. T h ree  hours a  w eek. P ro ­
fessor O ’R o u r k e .
282. Reinforced Concrete B uild in g  Design. E le ctiv e . Seniors and  grad- ' 
uates. E ith er term . C re d it th ree hours. P rerequisite, course 280. D esign  of 
a  reinforced concrete flat-slab  b u ild in g and  in v estig a tio n  o f vario u s oth er 
ty p e s o f floor system s for com m ercial build ings. C om p lete  d eta il design 
for one b uild in g, including sta irw ay, e lev a to r shafts, penthouses, etc. 
W o rk in g  draw ings and steel schedules. T e x tb o o k : U rq u h a rt and O ’R o u rk e ’s 
Design of Concrete Structures. Seven  and  one-half hours a  w eek. P rofessor 
O ’R o u r k e .  N o t given  durin g th e em ergency.
283. F ixed  Arches. E le ctiv e  for seniors and  grad u ates and  required  for 
seniors in th e  S tru ctu ra l E n gin eerin g O p tion  in  C iv il  E ngineering. F irs t  
term . C re d it three hours. P rerequisites, courses 270, 271, and  280. T h e o ry  
of th e  cu rv ed  beam ; th e  closed rin g; th e  fixed  arch. Influence lines for 
arches o f variou s form s. Selection  o f cu rv atu re  o f axis for va rio u s loadings. 
E ffect o f tem perature and  rib-shortening. E ffe c t o f p la stic  flow  on stresses 
in  a  reinforced concrete arch. D esign  of a  reinforced  arch  and  its  a b u t­
m ents. L ectures, recitations, and  com putations. S ix  hours a  w eek. P rofessor 
O ’R o u r k e .
284. Highway Bridges. E le ctiv e . Seniors an d  graduates. T h is  course or 
course 2 74 is required  for seniors in  th e  S tru ctu ra l E n gin eerin g O ption  in 
C iv il E ngineering. Second term . C re d itth re e  hours. P rerequisite, course 280. 
D esign  of short span bridges and  th eir abutm ents. C om parison  of th e  econ­
om y of steel and  reinforced concrete sup erstructures for bridges o f th is 
ty p e . R e p o rts  and  draw ings. P rofessor O ’R o u r k e .  N o t g iven  durin g 
th e  em ergency.
285. Reinforced Concrete Design. E le ctiv e  for seniors and  grad u ates and 
required for seniors in th e  S tru ctu ra l E ngin eerin g O ption  in C iv il E ngin eer­
ing. E ith er term . C re d it th ree hours. P rerequisite, course 280. D esign  of 
foo tin gs: single an d  m u ltip le  colum ns o f reinforced concrete, I-beam  
grillages. D esign  o f b in s and  ta n k s, subsurface and  sup ported  on tow ers.
D esign  of a h igh w ay bridge. R ep o rts and sketches. T h ree tw o-hour periods 
a w eek. P rofessor O ’R o u r k e .
286. E lastic Foundations and T hin  Structural Shells. E le ctiv e . P rim a rily  
for grad u ate  students. F irst term . C re d it three hours. S tu d y  of th e  prop er­
ties o f elastic  foun dations and  th e ap p licatio n  of th e  e lastic  foun dation  
th e o ry  to  th e  an alysis of large d iam eter, low  head  tan ks, hem ispherical 
dom es, hem ispherical leaders on large pipes, and th in  shell pipes under 
flexure. T h ree  hours a w eek. N o t given  during th e em ergency.
287. S o il M echanics. R eq u ired  of jun iors in th e  R egu la r  F o u r-Y e a r  
C ourse and th e  S an ita ry , S tru ctu ra l, H yd rau lic , and T ran sp o rta tio n  E n g i­
neering O ptions in  C iv il E ngineering. E ith er  term . C re d it three hours. 
A  com prehensive s tu d y  of th e properties o f soil, presenting a  conception  of 
its  b eh avior as an engineering m aterial. T h e o ry  o f soil classification, soil 
structure, pressure d istribution, com pressib ility, cohesion, e lastic ity , 
p la stic ity , and  perm eab ility. L a b o ra to ry  te sts  for iden tification  of soils; 
m echanical analysis, determ in ation  o f w a ter  con ten t, specific g ra v ity , 
d en sity , p erm eab ility, etc. T e sts  for p h ysica l properties o f soils. T w o  lec­
tures and  one lab o rato ry  period  a w eek. Professor O ’R o u r k e  and A ssis­
ta n t P rofessor J e n k i n s .
288. A p p lied  S o il M echanics. E le ctiv e  for seniors and  grad u ate students. 
Second term . C re d it three hours. P rerequisite, course 287. A d v a n ce d  
application  of soil m echanics, b ased  on th e principles and  p h ysica l studies 
o f course 287. T h e  p lastic  flow th e o ry; th e consolidation  th e o r y ; s ta b ility  
o f earth  slopes; flow of w a ter  th rough  earth  stru ctu res; theories o f earth  
pressure on retain in g w alls, caissons, and  tunnels. R e v ie w  of m odern soil 
m echanics research. N o t g iven  durin g th e  em ergency.
(F or Structural Engineering Design and Research, see C ourses 291a, 29if ,  
and 297L)
ADM INISTRATIVE ENGINEERING
290. Engineering Law. R eq u ired  of a ll C iv il  E ngin eerin g seniors. 
Juniors a d m itted  on ly  b y  special perm ission. A lso  open to  seniors in A rch i­
tectu re, M ech an ical, C hem ical, and  E le ctrica l E ngin eerin g, and  other 
seniors su b m ittin g  a ccep tab le  qualifications. E ith er  term . C re d it three 
hours. E ssen tials o f co n tracts and  co n tra ct principles; agen cy, to rt, and  
independent co n tractor; use and  con veyan ce o f lan ds and  w aters, including 
irrigation  law , real estate  docum ents, b o u n d a ry  lines, em inent dom ain  and  
title  searches; corporations, partnerships and  oth er con tra cts  o f associa­
tion ; sales and  tran spo rtatio n  con tra cts; n egotiable instrum ents; b an k ­
ru p tcy , m echanics liens, p aten ts, tradem arks, co p yrigh ts, courts, w ills, 
and  law s of insurance. T h e  course cu lm in ates w ith  th e  prep aration  o f a 
set o f co n tra ct docum ents for an  assigned construction  job , including ad ­
vertisem en t, bond, form  of proposal, inform ation  to  bidders, agreem ent 
form , specifications, and general conditions w ith  clauses coverin g p aym en ts, 
tim e lim it, a rb itration , extras, liq u id ated  dam ages, and  abandonm en t of 
con tract. T u c k e r ’s Contracts in  Engineering  is used  as a te xt, supplem ented 
lib era lly  from  oth er sources. L ectu res and recitatio n s three hours a w eek. 
P rofessor B a r n e s ,  A ssociate P rofessor T h a t c h e r ,  and A ssista n t Professors 
C r a n d a l l  and P e r r y .
290-A. Advanced, Engineering Law. R eq u ired  o f seniors in  B .S . in A .E . 
C ourse in C iv il  E ngin eerin g and  open to  oth ers w h o h a v e  com pleted  course
290. A n y  term . C re d it th ree hours. Som e of th e  to p ics tre a te d  in  course 
290 are here enlarged u pon  and  extended, p a rticu la rly  law s relatin g  to  th e 
variou s phases o f con stru ction  con tracts, em p loyer-em p loyee relationship , 
w o rkm an ’s com pensation, m echanics liens, p aten ts, cop yrig h ts, tra d e ­
m arks, an d  insurance. A m o n g oth er su b jects  covered  are su retysh ip , condi­
tio n a l sales, b ailm en ts, trusteeship, an d  ta xatio n . A c tu a l cases are used  for 
illu stra tin g  th e  ab o v e an d  reference is also m ade to  recen t co u rt decisions 
regardin g engineering m atters. L ectu res an d  recitatio n s th ree hours a  w eek. 
T e x tb o o k : Sim pson &  D illa v o u ’s Law  for Engineers and Architects. P ro ­
fessor B a r n e s  and A ssociate  P rofessor T h a t c h e r .
293. Engineering Management. R eq u ired  of juniors in  th e  R e g u la r  F ou r- 
Y e a r  C ourse and  th e  T ran sp o rta tio n  and  G eo d etic  E n gin eerin g O ptions in 
C iv il  E ngin eerin g. A lso  open to  qualified  juniors an d  seniors in  oth er 
courses. E ith e r  term . C re d it th ree hours. T h is  course is d ev o ted  m a in ly  to 
th e  m anagem ent o f con struction  w ork  b u t also trea ts b riefly  o f such larger 
problem s as econom ics o f p la n t lo catio n  an d  econom ic selection  of p lan t, or 
structure, to  f u lf ill  a  given  purpose. M an ag em en t is trea ted  un der its  tw o  
m ain heads— p lan n in g and  operation. U n der p lan n in g are such su b jects  as 
th e  selection of m ethods o f procedure w h ich  w ill resu lt in m axim um  econ­
om y, th e  p lann ing o f a  th o ro u g h ly  coordin ated  organ ization  of m en and  
m achines to  carry  ou t th ese m ethods, an d  th e  scheduling and  estim atin g o f 
th e w o rk  in  accordan ce w ith  th e  ad op ted  plans. U n der operation  are 
selecting, train in g , and  m ain ta in in g lab or forces in cludin g p a y  system s, 
acciden t preven tion , w elfare  w ork, e tc ., purchasin g, op eration, and  m ain ­
ten an ce o f eq uipm en t, an d  k eep in g th e  records essential to  th e  m an age­
m en t for com paring results w ith  schedules, i.e., cost keeping. B ookkeep in g 
is recogn ized  also as an essential too l o f m an agem en t and  th e  fun dam en tals 
o f double e n try  b ookkeep in g are g iven , togeth er w ith  th e use o f control 
accoun ts, finan cial statem en ts, and  b udgets. B la n k s and  form s for cost 
k eep in g for a ctu a l or assum ed jo b s are required  an d  each  stu d en t also 
w orks ou t problem s in  b ookkeep in g. L ectu res and  recitatio n s th ree hours a 
w eek. P rofessor B a r n e s  an d  A ssista n t P rofessor C r a n d a l l .
293-A. Engineering Management. R eq u ired  of jun iors in  th e  A d m in is­
tr a t iv e  E ngin eerin g O ption  and  th e  B .S . in  A .E . C ou rse in  C iv il  E n g i­
neering. Second term . C re d it th ree hours. P rereq uisite, an  elem en tary  
course in  accoun ting. C o v e rs  th e  sam e groun d as course 293 excep t th a t  
b ookkeep in g is o m itted  and  m ore a tten tio n  is g iven  to  m anagem ent proper, 
esp ecially  to  personnel an d  lab or relatio iis. C o st a ccou n tin g on engineering 
construction  w o rk  is included. T h ree  hours a  w eek. P rofessor B a r n e s .  N o t 
g iven  during th e  em ergency.
295. Valuation Engineering. E le ctiv e  for seniors an d  graduates and  re­
quired  for seniors in  th e B .S . in A .E . C ou rse in  C iv il E ngineering. Second 
term . C re d it th ree hours. P rereq uisite, course 264 an d  290 or ta k en  con­
cu rren tly  w ith  290. T h e o ry  and  p ra ctice  o f va lu a tio n  or ap p raisal for p u r­
poses o f u tility  rate  m akin g, purchase or sale, em inent dom ain  or condem na­
tion  cases, m ergers or jo in t ow nership, ta x a tio n  an d  assessm ent, issuance 
o f securities, b a n k  loans, insurance, un iform  system  of accou n tin g, and
im proved  m anagem ent. T o p ics considered include scientific system s of real 
estate  assessm ent, federal railroad  va lu a tio n , ra te  disputes, co u rt rulings, 
com pution  o f a ctu a l rates for gas, telephone, e lectrical su p p ly  and  street 
railw ays, v a lu a tio n  of land, m ines, w a ter  pow er, factories, railroads, to ll 
bridges, build ings, and all k in ds o f p ro p erty  b o th  tan g ib le  and  intan gible. 
D eta iled  exam ples o f form s an d  m ethods w ith  outlin e o f ty p ic a l va lu a tio n  
reports. L ectu res, recitations, an d  reports. T e x tb o o k : M a rsto n  and  A g g ’s 
Valuation Engineering.
REGIONAL AND CITY PLANNING
(B y  cooperation  o f th e  C ollege o f A rch itectu re)
710. P rincip les of Regional and City Planning. E le ctiv e . R egistra tio n  
lim ited  to  50. O pen to  graduates and  upperclassm en in  a ll colleges o f the 
U n iv ersity . F irst term . C re d it th ree hours. T h e  h isto ry  o f th e p lann ing of 
com m unities, including provisions for housing from  ancien t tim es to  the 
present. A  review  of th e basic influences in  th e developm en t o f cities. A  
general v iew  of th e th eo ry  and  accep ted  p ractice  o f c ity  and  regional p lan ­
n in g including a s tu d y  of th e  social, econom ic, and  legal phases. O ccasional 
lectures m a y  b e given  b y  m em bers of oth er faculties and  b y  outside 
lecturers selected  because o f th e ir  special experience and  skill in certain  
phases of planning. L ectu res, assigned reading, and  exam inations. M  W  F  
12. W hite 201. P rofessor C l a r k e  and A ssista n t P rofessor M a c k e s e y .
7 11. City P lann in g Practice. E le ctiv e . Second term . C re d it three hours. 
P rerequisite, course 710. T h e  procedures and  techn iques o f gath erin g and 
an a lyzin g  d a ta  for m un icipal p lan n in g studies. T h e  selection  and  in tegra­
tion  o f d a ta  for use in planning. P ra ctica l application  of th e  theories o f c ity  
planning. Office practice. L ectures, assigned reading, reports. M  W  F  12. 
W hite 201. P rofessor C l a r k e  and A ssista n t P rofessor M a c k e s e y  o f th e  
C ollege of A rch itectu re.
712. Regional P lann in g Practice. E le ctiv e . Open to  grad u ates and upp er­
classm en in  all colleges o f th e  U n iv ersity . Second term . C re d it th ree hours. 
P rerequisite C ourse 710. A  stu d y  of th e principles in v o lved  in cou n ty, 
regional, state , and  n ational planning. In cludes discussion of fo llow ing 
factors in v o lve d : lan d  use, w a te r  resources, recreation, tran sp o rtatio n , 
p ub lic services, and public w orks. O ccasional lectures w ill be g iven  b y  m em ­
bers o f oth er facu lties and outside lecturers. Lectures, assigned reading, 
reports, an d  exam inations. H ours to  b e arranged. P rofessor C l a r k e  and 
A ssista n t P rofessor M a c k e s e y  o f th e C ollege o f A rch itectu re.
713. H ousing. E le ctiv e . R egistra tio n  lim ited. F irst term . C re d it  tw o  
hours. P rereq uisite course 710. A n  in trod u ction  to  th e  th e o ry  and stan dards 
o f housing p ra ctice  th rou gh  an alysis and  com parison of va rio u s ex istin g  
exam ples, considering th e  social, econom ic, and  tech n ica l sides o f th e  w ork. 
S tu d en ts in th e  C ollege o f A rch itectu re  w ill ta k e  one or m ore design p ro­
gram s h a v in g  som e phase o f housing as su b ject. T h ese program s w ill be 
su b stitu ted  for a  regular problem  in courses 113 or 1 5 1 . and  values, as 
earned, w ill b e aw arded  in those courses. L ectures, assigned readin g, and  
reports. H ours to  be arranged. W hite 201. P rofessor C l a r k e ,  and A ssista n t 
Professor M a c k e s e y  of th e  C ollege o f A rch itectu re.
714. Sem inar in  Regional and C ity Planning. E le ctiv e . T h ro u gh o u t th e  
year. C re d it one hour each  term . T h is  course should  a ccom p an y or fo llow  
course 710. R egistra tio n  lim ited. O pen to  stu d en ts in  a ll colleges o f th e 
U n iv ersity , b y  perm ission. In ve stiga tio n  o f assigned to p ics on p a rticu la r 
aspects o f th e  su b ject w ith  em phasis on eith er u rb an  or regional planning. 
H ours to  b e arranged. W hite, Architectural Sem inar Room. P rofessor 
C l a r k e  and A ssista n t P rofessor M a c k e s e y  of th e  C ollege o f A rch itectu re .
715. Sem inar in  P ark Planning. E le ctiv e . R e gistra tio n  lim ited. O pen to 
upperclassm en and grad u ates in  th e C olleges o f A rch itectu re  and E n gin eer­
ing and  others b y  special perm ission. F irs t term . C re d it tw o  hours. Specific 
problem s relatin g  to  th e design of c ity , state , and  n atio n al p arks w ith  a  
s tu d y  of exam ples. T  8-10. W hite B -15 . P rofessor C l a r k e .  (N o t g iv en  in 
1944-45.)
716. Sem inar in  Parkway, Freeway, and Highway Planning. E lectiv e . 
R egistra tio n  lim ited. O pen to  upperclassm en and  grad u ates in th e  C olleges 
o f A rch itectu re  and E ngineering. Second term . C re d it tw o  hours. Specific 
problem s relatin g  to  th e design of th e  m odern p a rk w a y , freew ay, and  h igh ­
w a y  w ith  a  s tu d y  o f exam ples. T  8 - 1 0 .  W hite B -15 . P rofessor C l a r k e .
717. Zoning P rincip les and Practice. O pen to  grad u ates and upp erclass­
m en in a ll colleges o f th e  U n iv ersity . Secon d term . C re d it tw o  hours. 
Prerequisite, course 710. T ech n ica l and  legal aspects o f d ra ftin g  and  adm inis­
terin g zoning regulation s. H ours to  be arranged. A ss ista n t P rofessor 
M a c k e s e y .
G EN ERAL COURSES
291. Engineering Design. E le ctiv e . Seniors. C re d it th ree or m ore hours. 
T h e  stu d en t m a y  m ake com plete designs in  one o f th e  fo llow in g su b -d iv i­
sions, su b ject to  ap p roval. H ours to  b e arranged.
(a) General C ivil Engineering. E ith er  term . P rob lem s in p ra ctica l design 
m a y  b e ta k en  in a n y  dep artm en t, th e w o rk  to  b e supervised  b y  th e  de­
p artm en t concerned in  coop eration  w ith  th e  D ep artm en t o f S tru ctu ra l 
E ngin eerin g in regard  to  stru ctu ra l features.
(c) Hydraulic Engineering. A n y  term . P rereq uisite course 240. F o r 
b est resu lts H y d rau lic  E n gin eerin g D esign  should b e preceded b y  C ourse 
230, b u t th e  tw o  m a y  be ta k en  con cu rren tly . T h e  purpose o f th e course is to  
go m ore into d eta il in  selected  phases o f h yd ra u lic  engineering and  is n ot to  
d u p licate  in  large p a rt w o rk  regu la rly  g iven  in th e  scheduled courses in 
h yd rau lic  an d  stru ctu ra l engineering. Professor D o t y .
(d) Sanitary Engineering. E ith e r  term . C re d it three hours. T h is  course 
should b e preceded b y  C ourses 252 and 253-A or eq u iva len t courses. T h e  
purpose o f th e  course is to  teach  m ethods o f determ in ing th e  ca p a city , 
basis o f design, com putations, sketches, and  general p lans and  profiles in­
v o lv e d  in  th e  design o f sew erage, trad e w aste, and  w a te r  treatm en t w orks. 
P roblem s m a y  b e elected  such as th e design of a sep arate or com bined 
sew erage system , an in tercep tin g sewer, a  m un icipal or an  in stitu tio n al 
sew age trea tm en t p lan t, a  p la n t for th e  trea tm en t or d isposal o f an in­
dustrial w aste, or a p la n t for th e trea tm en t o f an in dustrial, in stitu tion al, or 
m un icipal w a ter supply. P rofessor W a l k e r .
(e) Railroad Engineering. E ith er term . T h e  problem s are th ose en­
countered in th e  location  and  construction  o f railroads, and  include th e 
follow ing su b jects: E con om ic locatio n  o f railroads; cu lv erts; bridges; re­
ta in in g w alls; tun n el and  su b w ay  design; sm all dep ot build in gs; freigh t 
houses; w a ter  su p p ly  and coalin g p lan ts; ic in g station s; tu rn tab les and 
engine-houses; g ra vel w ash in g p lan ts; tr a c k  la y o u ts  w ith  details o f signals 
and  interlocking; y ard  and  term in al design, etc. B ills  o f m aterial and 
estim ates o f cost are u su a lly  required. T h e  field  is so broad  th a t th e  interest 
o f th e  stu d en t is g iven  consideration  in assigning problem s. Professor 
B a r n e s  and A ssistan t Professor P e r r y .
(f) Structural Engineering. E ith e r  term . P rerequisite, courses 270, 271, 
and  280. T h e  stu d en t m a y  select a  problem  such as th e  follow in g: (a) an 
arch  b ridge o f steel, (b) a can tilever bridge, (c) a  rigid  fram e bridge, (d) a 
special problem  in steel or concrete build in g design, (e) th e design of a n y  
oth er stru ctu re o f p articu lar interest to  th e  stu d en t p rovided  he has h ad  th e  
proper prep aration  for such design. T h e  w o rk  is su b m itted  in th e  form  of 
reports. D raw in gs o f ty p ic a l details m ust accom p an y reports. P rofessor 
O ’R o u r k e  and A ssociate  Professor B u r r o w s .
(g) Highway Engineering. E ith er term . T h e  problem s are those en ­
countered  in th e selection, location, design, and  construction  o f h igh w ays. 
T h e y  include th e  fo llow ing: E con om ic selection  o f routes, econom ic lo ca­
tion, design o f h igh w ays, h ig h w ay  intersections, cu lverts, h ig h w a y  bridges, 
reta in in g w alls, and  oth er h igh w ay  structures. B ills  o f m aterials and  esti­
m ates o f cost are u su a lly  required, also p lan t lay o u ts and m ethods o f 
execu tin g w ork. Professor C o n w e l l .
297. Engineering Research. E le ctiv e . Seniors and  graduates. C re d it three 
or m ore hours. R esearch  m a y  be ta k en  in one of th e follow ing sub division s 
or tw o  or m ore dep artm en ts m a y  cooperate in th e  assign m en t o f special 
problem s. H ours to  be arranged.
(a) Geodetic Astronom y. A n y  term . P rerequisites, courses 186 and
216. In vestiga tio n s o f in strum en tal errors; va ria tio n  o f la titu d e  and  a zi­
m u th ; a n y  and  a ll questions relatin g  to  w o rk  o f th e h igh est precision  con­
n ected  w ith  astronom ical problem s and  geodetic operations. T h e  field is so 
b road  th a t th e  interest o f th e studen t is g iven  consideration  as to  th e actu al 
research u n dertaken . P rofessor U n d e r w o o d .
'(b) Engineering M aterials. E ith er term . C re d it one hour for fo r ty  
hours o f a ctu al w ork. A  p ro ject m a y  be sta rted  durin g th e  ju n io r y e a r  
for com pletion  in th e  senior year. Prerequisites, courses 225 and  226 or th eir 
eq uivalen ts. Special in vestigation s o f an a d va n ced  n ature o f th e  properties 
o f stru ctu ra l u n its and th e  m aterials o f con struction . T h e  aim  o f th e  course 
is to  secure resu lts b y  proper in vestig ation al m ethods w h ich  are o f th e 
caliber and  scope deem ed essential for pub lication . P rofessor S c o f i e l d .
(c) H ydraulics. E ith er term . P rerequisite, course 240 or its eq u iva len t. 
T h e  su b ject and  scope o f th e  in vestigation s in  experim ental or th eoretical 
hyd rau lics should be selected b y  conference a t th e  begin nin g of th e term  if 
n ot p rev io u sly  arranged. I t  is o ften  desirable and  is perm issible for tw o  
stu d en ts to  w ork  to g eth er on th e  sam e in vestigation . W ritte n  reports are 
required b u t th e te x t need n ot b e ty p e w ritten  in thesis sty le . T h ese reports
are k e p t b y  th e  dep artm en t. In  m ost cases it  is n ecessary  to  arran ge a 
definite schedule for w o rk  in  th e la b o ra to ry  to  a vo id  conflicts. Professor 
S c h o d e r .
(d) Sanitary Engineering. E ith e r  term . P rereq uisites for w o rk  in  th is 
field w ill depend upon th e  p a rticu la r problem  to  b e  pursued, b u t in general 
w ill include w o rk  in w a te r  analysis, b acterio logy, and  courses in  H yd rau lics  
and  S a n ita ry  E ngin eerin g dealing w ith  th e field  in  w h ich  th e  w o rk  is to  
b e un dertaken . H ours, cred it for w ork, prerequisites an d  oth er questions 
relatin g  to  con tem p lated  research in th is field w ill be arran ged  b y  con­
ference. P rofessor W a l k e r .
(e) Railroad Engineering. E ith er term . Special problem s in th e  eco­
nom ics o f location, construction , m ain ten an ce and  operation  of railroads, 
com parison of tran sp o rtatio n  agencies, traffic  studies, and  econom ics of 
va rio u s system s o f tran sp o rt. P rofessor B a r n e s .
(f) Structural Engineering. A n y  term . S tu d en ts w ish in g to  pursue one 
p a rticu la r b ran ch  of b ridge engineering fu rth er th a n  can  b e done in  a n y  
of th e  regu lar courses m a y  elect w o rk  in th is  field. T h e  prerequisite  courses 
depend upon th e  n atu re o f th e  w o rk  desired. T h e  w o rk  m a y  b e in th e  
n ature of an in vestig atio n  o f ex istin g  ty p e s  o f con stru ction  or th eoretical 
w o rk  w ith  a  v ie w  to  sim p lify in g present m ethods o f design or proposing 
new  m ethods. P rofessor O ’R o u r k e  a n d  A sso cia te  P rofessor B u r r o w s .
(g) Highway Engineering. E ith e r  term . P rerequisites, courses 265 and
266. Studies o f traffic  and  traffic  regu lation  and  leg islation  m a y  b e m ade. 
T h e  field o f econom ics o f h ig h w a y  engineering offers a  w id e v a r ie ty  o f 
problem s. L a b o ra to ry  in vestigation s o f subgrade soil, subgrade sta b iliza ­
tion, and  th e  effects o f m odification s in design of b itum in ous and  non- 
b itum in ous m ixtu res p rovide a w ide ran ge o f to p ics for research. P rofessor 
C o n w e l l .
(h) Management Engineering. E ith e r  term . Special problem s re latin g  to  
th e  econom ic, legal, an d  finan cial aspects o f en gin eering con stru ction  
p rojects, m anagem ent o f pu b lic  w orks and  appraisals. P rofessor B a r n e s .
(i) Geodetic Engineering. E ith e r  term . P rereq uisites w ill depend upon 
th e  line o f w o rk  to  be pursued. Special problem s in  lea st squares, reduction  
o f trian gu lation , an d  p h otograp h ic  su rve yin g  as m a y  b e arranged. P ro ­
fessor U n d e r w o o d .
298. Thesis. E le ctiv e . Seniors. E ith e r  term . C re d it three or m ore 
hours. T h e  thesis g ives th e  stu d en t, desiring to  w o rk  o u t a special p ro b ­
lem  or m ake an  engineering in vestigation , and  to  record  th e  resu lt of 
his w ork, th e  o p p o rtu n ity  o f so doing. R e g istra tio n  for thesis m u st b e ap ­
p roved  b y  th e  professor in charge a t th e  b egin nin g of th e  sem ester durin g 
w hich  th e w ork  is to  be done.
s p e c i a l  a n d  g r a d u a t e  c o u r s e s
A ll th e  e lectiv e  courses are su itab le  for grad u ate and  a d va n ced  students, 
an d  m a y  be ta k en  b y  th em  in th e  regular classes. O th er special courses w ill 
b e arran ged  to  su it th e  requirem ents o f gra d u ate  students. T h ese special 
courses are inten ded to  be pursued un der th e im m ediate d irection  o f th e
professor in  charge, th e stu d e n t u su a lly  b ein g free from  th e restrictio n  of 
th e  classroom , and  w orkin g eith er in d ep en d en tly  or in  con ju n ction  w ith  
others ta k in g  th e  sam e course.
M E C H A N I C A L  E N G I N E E R I N G
ADM INISTRATIVE EN GINEERING (a )
3A 2 1. Econom ic Organization. E a c h  term . C re d it th ree hours. T h ree 
lectures a  w eek  w ith  collateral reading. A  s tu d y  o f th e  form  and  fun ction ­
in g  o f our econom ic system  w ith  special em phasis on those featu res w hich  
are o f p a rticu la r in terest to  engineers. P rofessor G a r r e t t  and M r. F i t z ­
G e r a l d .
3A22. Econom ic Organization Problems. F o r  E .E . students. A lte rn ate  
term s. C re d it three hours. P rereq uisite 3A 2 1. T h ree recitatio n s a  w eek. A  
m ore inten sive s tu d y  of certain  econom ic problem s w h ich  are tou ch ed  on ly 
b riefly  in course 3A 21. P rofessor G a r r e t t .
3A 31. P rincip les o f Industrial Accounting and Cost F inding. E ach  
term . C re d it th ree hours. T w o  recitatio n s and  one com putin g period a w eek. 
A  basic course in m odern industrial a ccou n tin g and  in cost finding. A sso ­
ciate  P rofessor H a n s e l m a n  and M r. F i t z G e r a l d .
3A33. Technical Reports. E a c h  term . T w o  recitatio n s a w eek. T h e  
w ritin g  o f tech n ica l reports, business letters, articles and editorials, w ith  
em phasis on terse and  vigorous d iction  and  effective  arran gem en t o f ideas. 
M r . S a m p s o n .
3A34. Corporation Finance. E a c h  term . C re d it three hours. P rereq uisite 
courses 3 A 2 1 and 3A 31. A  s tu d y  o f th e financial problem s of th e  business 
corporation  from  th e  points o f v iew  of th e  m anagem ent, th e  in vestor, and 
th e public. P rofessor O ’L e a r y .
3A3 5a. Industrial Organization and Management. E ach  term . C re d it 
th ree hours. L ectu res, discussion, problem s, a n d  collateral reading. A n  
elem en tary  su rve y  o f problem s of m anagem ent in  industria l organization , 
w ith  em phasis on fa cto ry  m anagem ent. M r. S a m p s o n .
3A 41. Elementary Industrial Statistics. A lte rn a te  term s. C re d it three 
hours. T w o  recitatio n s and  one three-hour com p u tin g period  a  w eek. T h e  
elem en tary  tech n ique o f sta tistica l an alysis as applied  to  engineering and  
industria l problem s. P rofessor G a r r e t t ,  A ssociate  P rofessor L o b e r g ,  and 
M r. F i t z G e r a l d .
3A42a. Personnel Management in  Industry. E a c h  term . C re d it three 
hours. T h ree  recitatio n s a w eek. A  s tu d y  o f hum an  n atu re  as a ffectin g 
personnel problem s in in d u stry. C ase dem on strations are used to  illu stra te  
th e m ore im p ortan t problem s. M r. S a m p s o n .
3A43. Engineering B usin ess Law. A lte rn a tin g  w ith  3A46. C re d it three 
hours. T h ree lecture-discussion periods a  w eek. A  s tu d y  o f legal principles 
relatin g  to  business tran sactions, w ith  em phasis on th e  la w  o f con tracts. 
T h rou gh  th e  use o f case m aterial, th e  stu d en t is led  to  a p p ly  general 
principles t o  specific situation s. A sso cia te  P rofessor H a n s e l m a n .
3A44. Industrial Marketing. C re d it three hours. T w o  recitatio n s and  one 
lecture a w eek. A  s tu d y  o f th e  field of in dustria l m a rk etin g  usin g th e case 
m ethod  of instruction . T h e  scope of th e  course includes p ro d u ct planning, 
p o licy , and research; sales and  m a rk et an alysis; d istrib u tio n  chan nels; 
pricin g and  term s of sales; sales prom otion; m anagem ent a n d  organ ization  
of sales force; sales control. A ssociate  P rofessor L o b e r g .  (T em p o rarily  
d iscontinued.)
3A45. Industrial M arketing. E le ctiv e . Secon d term . C re d it  tw o  hours. 
O ne recitatio n  and one lab o rato ry  period  a  w eek. P rereq uisite  course 
3A44. T h e  ap p licatio n  of th e  principles o f m a rk etin g  to  specific problem s. 
E a c h  stu d en t w ill develop a  com plete m a rk et s tu d y  and a n alysis for g iven  
industria l products. A ssociate  P rofessor L o b e r g .  (T em p o rarily  d iscon tin ­
ued.)
3A46. Engineering B usin ess Law. A lte rn a tin g  w ith  3A43. C re d it tw o  
hours. T w o  lecture-discussion periods a w eek. A  s tu d y  o f business law  w ith  
special reference to  sales and  to  corporations. B y  th e  use o f case m aterial, 
th e studen t is led to  a p p ly  g e n e ra l. principles to  p a rticu la r  situations. 
A ssociate Professor H a n s e l m a n .
3A 47. P rinciples of Cost Control. A lte rn a te  term s. C re d it three hours. 
P rereq uisite course 3A 31 or its  eq u ivalen t. T h is  course covers in detail, 
th rou gh  w o rk  in th e  lab o rato ry , m an u factu rin g cost system s for jo b  orders 
and for continuous processes. B u d g ets  and  statem en ts are discussed. 
A ssociate  P rofessor H a n s e l m a n  and M r. W h i t e s e l .
3A49. Industrial Relations. A lte rn a te  term s. C re d it tw o  hours. P rereq ­
uisites 3A 21 and  3 A 3 5a. T w o  lecture-discussion  periods a  w eek. A  s tu d y  
dealing p rin cip ally  w ith  th e  relations b etw een  m anagem ent an d  lab or under 
recen tly  en acted  lab or legislation. P rofessor G a r r e t t .
3 A 51. B usiness and Industrial Research. E le ctiv e . A n y  term . C re d it 
one hour for fo r ty  hours o f a ctu a l w ork. O pen to  a v e r y  lim ited  n um ber of 
seniors and  grad u ate stu d en ts w h o h a v e  show n b y  train in g and  ap titu d e 
th eir a b ility  to  c a rry  On original in vestig a tio n s in business and  in dustria l 
subjects. Professors B a n g s  and G a r r e t t ,  A sso cia te  P rofessors H a n s e l ­
m a n  and L o b e r g .  (T em p orarily  d iscontinued.)
3A52. Industrial Salesm anship. E le ctiv e . C re d it tw o  hours. One 
recitatio n  and one lab o rato ry  period  a w eek. A  s tu d y  of th e  b asic  p rin ­
ciples o f selling and  th e  application  of these principles to  case problem s. 
A ssociate  Professor L o b e r g .  (T em p orarily  discontinued.)
3AS3. Chem ical Engineering Econom ics. A lte rn a te  term s. C re d it three 
hours. T h e  course includes a  basis o f a ccou n tin g th e o ry  and discussion of 
cost finding as applied  to  chem ical p lan ts, o f th e m akin g and  an alysis of 
financial statem en ts, and  of certain  problem s peculiar to  th e chem ical 
industry. A ssociate  P rofessor H a n s e l m a n  and M r. W h i t e s e l .
3A54. Standard Costs and Management Control. A lte rn a te  term s. 
C red it three hours. O ne lectu re and  tw o  2 -hour com putin g periods a 
w eek. A  detailed  s tu d y  o f th e  use o f stan dard  costs and  general con trol of 
production  and  sales th rou gh  th e  records o f costs. A sso cia te  P rofessor 
H a n s e l m a n  and M r. W h i t e s e l .
31335a. Aerodynam ics. E ach  term . C re d it three hours. P rerequisite 
courses 3M 21 and  3M 22a and b. T h ree recitatio n s a  w eek. P rop erties of 
air, airfoil characteristics, d rag calculations, engine-propeller ch aracteris­
tics and th eir relation  to  airplane perform ance. S ta b ility  calcu lations, 
perform ance estim ates, and  fligh t testing. M r. K o c h .
3B 41. Automotive Lectures. Seniors and graduates. A lte rn ates w ith  
3B42. C re d it tw o  hours. T w o  lectures a w eek. P rerequisite courses 3P35, 
3P36, 3D 37. and 3D38. T h e  autom obile, and  th e  pow er required  for its 
operation, b u t n ot including th e pow er p la n t (for w h ich  see course 3B42). 
A n a lysis  is m ade of th e relations o f th e car to  th e  road ; fun ction s o f steering, 
driving, b ra k in g ; m echanical efficien cy o f ch a ssis; springing for com fort of 
rid in g; w in d  resistance; la y o u t of p a rts  for b alan ced  design. A ssistan t 
Professor L . L . O t t o .
3B42. Automotive Lectures. Seniors an d  graduates. A ltern ates w ith  
3B 41. C re d it tw o  hours. T w o  lectures a  w eek. P rereq uisite courses 3P 81, 
3D 37 and  3D38. A n a lysis  of au to m o tive  pow er p la n t design and op eration; 
n ature of the a ctu al w orkin g fluid; prep aration  for and  control o f com bus­
tion  in spark- and  com pression-ignition engines; vo lu m etric , therm al, and 
m echanical efficiencies o f engines; lubrication , fuels, etc. A ss ista n t P ro ­
fessor L . L. O t t o .  .
3B43. Automotive Computations. C red it tw o  hours; tw o  com putin g 
periods a w eek. M u st b e-accom panied  b y  course 3B 4 1, w h ich  it  parallels, 
b u t w ith  m ore d etailed  studies to  acq u ain t stu d en ts w ith  m ethods o f a t ­
ta c k  on problem s in operation  o r  design. A ssista n t P rofessor L . L . O t t o .  
(T em p orarily  discontinued.)
- 3B44. Automotive Power Computations. C re d it tw o  hours. T w o  co m p u t­
ing periods a w eek. M u st be accom panied  b y  3B42, w hich  it  parallels, b u t 
w ith  m ore detailed  studies in  operation  and  design. A ssista n t P rofessor 
L. L . O t t o .  (T em p o rarily  discontinued.)
3B46. A irplane Design. Seniors. A lte rn a te  term s. C red it tw o  hours. 
P rereq uisite 3B 35a. T w o  recitatio n s a  w eek. L a y o u t procedure, w eig h t and 
b alance estim ates, load  factors, m aterials, an d  costs. P rin ciples o f stress 
analysis and airplane com putations. M r. K o c h .  (T em p orarily  discontinued.)
3B 47, 3B48. A irpla ne Computations. T w o  successive term s. C re d it tw o  
hours a term . P rereq uisite course 3B 35; and m ust be accom pan ied or 
preceded b y  3B46. T w o  com p u tin g periods a w eek. T h e  stu d en t m akes 
calcu lation s and  d raw ings sim ilar to  those required  b y  th e D ep artm en t o f 
Com m erce for ap p ro val o f th e design of an airplane. M r. K o c h .  (T em ­
po rarily  d iscontinued.)
3B50. Advanced Automotive Engineering. E le ctiv e  for q ualified  seniors 
and graduates. E a c h  term . C red it tw o  to  five  hours as arran ged. S elected  
ad van ced  top ics and  special problem s. A ssista n t Professor L. L . O t t o  and 
M r. K o c h .
DRAW ING AND DESCRIPTIVE GEOM ETRY (c)
3 C 1 1 . Drawing and Descriptive Geometry. E a c h  term . C re d it th ree hours. 
One recitatio n  an d  tw o  d raw in g periods a  w eek. C oo rd in a ted  in stru ction  
in su b jects prerequisite to  a s tu d y  of th e  engineering ap p licatio n s o f d raw ­
ing. T h e  d ra ftin g  arts. G eo m etric  a n alysis an d  com position  of stru ctu res 
including considerations o f th e  elem ents o f stru ctu re  a n d  th e ir  properties, 
interspace relation s o f stru ctu ra l elem ents, d eterm in an ts o f elem ents and  
stru ctu ra l organ ization  along p a th s o f p h ysica l an d  fu n ctio n a l ties. G rap h ic  
co m p u tatio n  and  description  o f th e  geom etric q u alities and  q u an tities  of 
structure. P rofessor T o w n s e n d ,  A sso cia te  P rofessor C l e a r y ,  an d  in­
structors. E ast Sibley.
3 C 12 . M echanical Drafting. E a c h  term . C re d it th ree hours. One recita ­
tio n  and  tw o  draw in g periods a  w eek. P rereq uisite  course 3 S 11  and m ust 
b e ta k e n  w ith  or preceded b y  courses 3 C 1 1  an d  3S14  or 3S15. Stu d ies of 
m echanical a n a to m y  are coordin ated  in th is  course w ith  studies in  th e 
th ree fu n ctio n al d ivisions o f m echanical d raftin g, n am ely: (1) th e  creativ e  
d ivision  or la y o u t d ra ftin g; (2) th e  expressive d ivision  or d eta il d raftin g; 
(3) th e in terp retation  division  or b lu ep rin t reading. F reeh an d  sketchin g, 
p ictoria l draw ing, tracin g, etc., are studied  as applied  in th is  w ork. P ro ­
fessor T o w n s e n d ,  A sso cia te  P rofessor C l e a r y ,  A ssista n t P rofessor M o r -  
d o f f ,  and instructors. E ast Sibley.
3 C 14 , 3 C 15 . Drawing. F o r  stu d en ts in C h em ical * Engineering. T w o  
term s. C re d it tw o  hours a  term . O ne recitatio n  and  one d raw in g period a 
w eek. A  b rief course in th e basic su b jects  o f d raw in g an d  th e  techn iques 
o f a p p ly in g  these su b jects  to  th e  determ in ation  of stru ctu re  b y  la y o u ts  
a n d  th e  specification  o f stru ctu re on w o rk in g  draw ings. P rofessor T o w n ­
s e n d ,  A ssociate  P rofessor C l e a r y ,  and instructors.
MACHINE DESIGN (d )
3D 25. Kinem atics, Recitations. E a c h  term . C re d it th ree hours. P rereq ­
uisite  courses, D ra w in g  an d  D escrip tive  G eo m etry  3 C 1 1 , M ech an ica l 
D ra ftin g  3 C 12 , and  M ath em atics 60a and  60b. T h ree  recitatio n s a  w eek  
th rou gh ou t th e  term  on th e th e o ry  o f m otion ; th e  transm ission  of m otion; 
th e instan t-cen ter m ethod  of determ in ing linear and  angular ve locities; 
cam s; rollin g curves and  friction  gearing; gears and  gear c u ttin g ; lin lp rork  
and  m iscellaneous m echanism s; b elt, rope, an d  ch ain  drives; and  train s o f 
m echanism . P rofessor R o g e r s ,  A ssista n t P rofessor J o h n s o n ,  and M essrs. 
M o r r i s ,  G a t c o m b e ,  H i n k l e ,  C a r r i e r ,  and N o t h m a n n .
3D26. K inem atics, Drawing. E a ch  term . C re d it tw o  hours. M u st be 
ta k en  w ith  course 3D 25. T w o  d raw in g periods a  w eek  th rou gh ou t th e  term  
d evoted  to  draw ing-board applications o f th e  th e o ry  an d  principles of 
course 3D 25. Sam e staff as for 3D 25.
3D 37. M achine Design, Recitations. F ifth -te rm  students, E a ch  term . 
C red it th ree hours. P rerequisite courses 3D 25, 3D 26, 3T22, 3S23 and 
3M 22a. T h ree recitatio n s a w eek  th rou gh ou t th e  term  on th e theoretical 
and  p ra ctica l applications o f kinem atics, m aterials, m echanics, and  tech n ol­
o g y  to  th e  design of m achines and  m achine elem ents w ith  due regard  to  such 
considerations as su ita b ility  o f m aterials, sa fe ty , lu brication , con stru c­
t io n ,  etc. A ssociate  Professor B l a c k  and M essrs. H i n k l e  an d  N o t h m a n n .
3D38. M achine Design. S ixth -term  students. E a c h  term . C re d it tw o  
hours. P rerequisite course 3D 37. T w o  design periods a w eek  th rou gh ou t 
th e  term . T h e  stu d en t for th e first tim e u n dertakes th e  design of m achine 
p arts and assem blies and m akes all th e n ecessary calcu latio n s and  draw ings. 
O rderly, system atic  calcu latio n s are insisted  upon  and  such la y o u t and 
d eta il draw ings are m ade as are foun d n ecessary to  com plete each problem . 
Professor A l b e r t ,  A ssociate  P rofessor B l a c k ,  A ssista n t Professor J o h n ­
s o n ,  and M r. N o t h m a n n .
3 D 5 1. Tool Engineering. E le ctiv e . E a ch  term . C re d it tw o  hours. P rereq ­
uisite  3M 22a, 3 T 2 1, 3T22, 3S23 and 3S24. One discussion and one com p u t­
in g period a  w eek. T h e  course deals w ith  th e  th e o ry  and principles of 
operation  u n derlyin g the design of punches, dies, jigs, and  fixtures and 
w ith  th e  application  of such tools to  th e production  of p arts o f appliances 
and m achines in sm all and in large quan tities. A ssistan t P rofessor J o h n s o n .
3D 52. Advanced Kinem atics and K inetics. E le ctiv e  for qualified 
un dergrad u ate and  grad u ate students. A lte rn ate  term s. C re d it three hours. 
P rereq uisite courses 3D 25 and  3D 26. A b o u t tw e n ty-fo u r lectu re and 
discussion periods and  ab ou t tw en ty-o n e three-h our d raw in g periods 
durin g th e term , for w h ich  tw o  one-hour and  tw o  three-hour periods a 
w eek  m ust be provided  in th e  stu d e n t’s schedule. G rap h ica l and  sem i- 
grap h ical trea tm en t o f linear and an gu lar ve lo cities  and accelerations and 
of th e resu ltin g forces, stresses, and  strain s due to  th e  form  and  m ass o f 
th e  m o v in g  p a rts  o f m echanism s and m achines. V ib ratio n  and  critical 
speeds and  th e th eoretical basis and  use o f b alan cin g m achines for securing 
s ta tic  and  runn ing balance o f m achin e p a rts  w ill be trea ted  as far as tim e 
perm its. P rofessor R o g e r s .  (T em p orarily  discontinued).
3D 53. M aterials Handling. E le ctiv e  for qualified  u n dergraduates and 
graduates. A lte rn a te  term s. C re d it tw o  hours. P rereq uisite courses 3D 25 
and 3D26. T w o  lectures a w eek  th rou gh ou t th e term . T rea tm en t and 
an alysis o f th e know n  m ethods o f handling different k in d s o f m aterials 
and of th e  principles and considerations in v o lve d  in a  proper choice o f th e 
m ethod  of handling a n y  given  k in d  o f m aterial. (T em p o rarily  d iscon tin u ed ).
3D 54. D ynam ics and Vibrations of M achinery. E le ctiv e  for qualified 
u n dergraduates and  graduates. A lte rn a te  term s. C re d it three hours. 
P rereq uisite course 3D 37. T w o  lecture an d  discussion periods and  one 
com putin g period a w eek  th rou gh ou t th e term . G rap h ica l and  a n a lytica l 
treatm en t o f velocities, accelerations, s ta tic  forces, in ertia  forces, and  com ­
b in ed forces. B a la n cin g  o f engines. T ran sverse  and torsion al vib ration s, 
critical speeds, and  b alan cin g m achines. D eterm in atio n  o f forces in a u tom o­
tiv e  engines. A ssociate  P rofessor B l a c k .
3D 55. Advanced M achine Design. E le ctiv e  for un dergrad u ates and 
graduates. C re d it three hours. P rereq uisite  course 3 D3 7. T h ree  lectu re and 
discussion periods a w eek  th rou gh ou t th e term . A d v a n ce d  problem s in stress 
an alysis o f m achin e and  stru ctu ra l m em bers in cludin g consideration  of 
fatigu e, creep, stress con cen tration , s ta b ility , etc. V ib ratio n  an d  lu b rica­
tion. Special problem s. A ssociate  P rofessor B l a c k .
3D 56. Design of Pressure Vessels. E le ctiv e  for grad u ates an d  qualified  
undergraduates. A lte rn a te  term s. C re d it tw o  hours. O ne discussion and
one com putin g period a  w eek. T h e  course deals w ith  th e  design of th in  and 
th ic k  pressure vessels under internal or extern al pressure, or b oth , and 
w ith  th e stresses in such vessels and  in fla t p lates, flanges, heads, openings, 
and  connections. M r. C a r r i e r .
3D 57. W elding in M achine Design. E le ctiv e  for seven th  and eighth-term  
students. A lte rn a te  term s. C re d it tw o  hours. O ne discussion and  one com ­
p u tin g  period a  w eek. T h e  course deals w ith  flam e c u ttin g  and  m ethods 
of w elding, w ith  shrinkage, w arp age, and  stress relievin g, w ith  inspection  
and  testin g , w ith  th e  design of w eld ed  jo in ts, and  w ith  th e  a p p licatio n  of 
fusion  w eld ing in  th e design of appliances and  m achines. P rofessor A l b e r t .
3D 59. Special Investigations in  M achine Design. E a c h  term . C re d it as 
arranged. O p p o rtu n ity  is offered to  qualified  students, in d iv id u a lly  or in 
sm all groups, to  pursue, under direction, special in vestig a tio n s in m achine 
design and related  fields. Professors A l b e r t ,  R o g e r s ,  B l a c k ,  or J o h n s o n .
ENGINEERING M ATERIALS
(See courses un der th e  le tte r  T )
EXPERIM ENTAL M ECHANICAL EN GINEERING
(See th e  courses listed  under th e le tter  X )
GENERAL COURSES ( g )
3 G 11 . Introductory Lectures. N o rm a lly  g iven  to  first term  students. 
C re d it one hour. O ne lectu re a  w eek. T h is  course o f lectures is designed 
to  introduce th e  stu d en t to  th e  va rio u s fields o f engineering, and  to  dem on­
stra te  to  th em  som e of th e  sim pler an d  m ore general m ethods o f engineer­
in g  construction . I t  is th e  purpose o f th e  lectures to  aw aken  th e  interest 
o f th e  freshm en in  th eir chosen profession th rough  th e  a id  o f v iv id  descrip­
tion , o f stim u latin g b io grap h y, and  of personal experience.
3G 4 1. Non-resident Lectures. N o rm a lly  for seniors in  M ech an ica l and 
A d m in istra tiv e  E ngineering. T h ese lectures are g iven  m o stly  b y  em inent 
non-resident p ractic in g  engineers or execu tives a t  som e hour in  th e  d a y  
sp ecia lly  set aside each  w eek  in  th e  senior schedules.
3G 5 1. A . S . M . E . Student Branch. S tu d en ts w h o h a ve  com pleted  a t 
least tw o  term s in A d m in istra tiv e  or M ech an ical E ngin eerin g are urged 
to  becom e m em bers o f th e  S tu d en t B ra n ch  of th e  A m erican  S o cie ty  of 
M ech an ica l E ngineers, th e  m eetings o f w hich, how ever, are open to  all. 
A tten d an ce  a t a n y  fourteen  B ra n ch  m eetings en titles th e m em ber to  one 
hour elective  credit. A p p lication s for m em bership should be m ade a t th e  
D ire cto r ’s Office in  O ctob er o f each  year, or to  th e  H o n orary  C h airm an  
of th e  S tu d en t B ran ch , A ssista n t P rofessor G . L e e .
HEAT POW ER ENGINEERING
(See th e  courses listed  under th e  le tter  P)
INDUSTRIAL EN GINEERING ( I )
3I43. Industrial Engineering. A lte rn a te  term s. C re d it three hours. One 
lecture and  tw o  la b o ra to ry  periods a w eek. R eq u ired  o f all A d m in istra tiv e
E ngineers and  of M ech an ical E ngineers electin g th e In dustrial O ption. T h e 
lab o rato ry  w o rk  consists m a in ly  of a  s tu d y  b u ilt around a  case problem  
w hich  concerns, in  a specific and  detailed  m anner, th e location  and la y o u t 
o f a fa c to ry  for th e  production  of autom obile transm issions, supplem ented 
w ith  problem s on m aterials han dlin g equipm ent, tim e and  m otion stu d y, 
p lan t organization , etc. T h e  lectures cover th e m ajo r features o f m odern 
in d u stry  as w ell as specific problem s concerning th e lab o rato ry  w ork. 
A ssociate Professor M i l l a r d  and M r. M a b i e .
3I44. Industrial Engineering. A lte rn ate  w ith  3I43. C re d it three hours. 
One lecture and  tw o  lab o rato ry  periods a w eek. P rerequisite course 3I43. 
R equ ired  o f all M ech an ical E ngin eers electin g th e In dustrial O ption. 
E le ctiv e  for seniors'. A  series o f ty p ic a l industria l problem s dealing w ith  
m odern production, such as m achin e rate , p rod u ction  and  m aterials 
control, w age paym en ts, equipm en t selection, w o rk  sim plification, etc. 
F o r th e  m ost p a rt these problem s are based on th e  w o rk  done in course 
3I43. A ss ista n t Professor M i l l a r d  and M r. M a b i e .  (T em p o rarily  dis­
continued.)
3I48. Industrial Engineering Economy. C re d it tw o  hours. T w o  recitation  
and  discussion periods a w eek. P rereq uisite courses 3I43 and  3A 31 or 
its eq uivalen t. R equ ired  of all M ech an ica l E ngin eers electin g th e In dus­
tria l O ption. E le ctiv e  for seniors. A  consideration  of problem s in engineering 
econ om y is approached b y  th e  question, “ W ill it  P a y ? ”  A ssociate  Professor 
M i l l a r d  and M r. M a b i e .
3 15 1. Advanced Industrial Engineering. E lectiv e . A n y  term . C re d it 
one hour for fo rty  hours o f a ctu al w ork. O pen to  a lim ited  num ber of 
seniors and graduates. Special problem s and in vestigation s w h ich  are 
carried  on under th e direction  of m em bers o f th e d ep artm en t staff. Asso-' 
c ia te  P rofessor M i l l a r d  and M r .  M a b i e .
3152. Industrial A uditing. E le ctiv e . F o r  seniors and graduates. A lte r ­
n ate term s. C re d it tw o  hours. One lectu re and one com putin g period a 
w eek. P rereq uisite course— A cco u n tin g  for E ngineers 3A 31 or its  e q u iv a ­
lent. A  s tu d y  of a u d itin g  th e o ry  an d  p ractice  b y  th e use o f illu stra tiv e  
problem s pertain in g to  m an u factu rin g concerns. A ssociate  P rofessor 
M i l l a r d .
3I54. M otion and Tim e Study. R equ ired  of A .E . seniors in M .E . E le ctiv e  
for others. E ith er  term . C red it tw o  hours. One recitatio n  and  one 2_H>-hour 
lab o rato ry  period each  w eek. P rereq uisite Courses 3A3 5 or 3A23. T h e  
course consists o f four m ajo r p a rts: (1) P rocess C h arts, (2) T im e S tu d y , 
(3) M o tion  S tu d y , and (4) M icro -M otio n  A n alysis. T h e  fun dam en tals of 
each of these p a rts  are th o ro u g h ly  covered  in  th e  recitation s, w h ile th e 
lab oratory , w h ich  is co-ordin ated  w ith  the recitations, is d evoted  to  p ra cti­
cal applications. A ll ty p e s  of process ch arts are m ade. T im e studies are 
taken  in the lab o rato ry  as w ell as ifi th e  fjhop. M o tion  econ om y is studied 
b y  th e developm ent o f a  specific problem  in  th e  lab o rato ry  durin g w hich  
m otion  pictures are ta k en  and th e  operations studied. T h ro u gh  th e  use 
o f m icro-m otion analysis o f these pictures, an im proved  m ethod  of per­
form ance is developed  w h ich  leads to  th e  final resu lt as represented  b y  
a  sim o-m otion chart. A ssociate  Professor M i l l a r d  and M r. M a b i e .
MACHINE DESIGN 
(See th e courses un der th e  le tter  D )
M ATERIALS OF EN GINEERING 
(See th e courses under th e  letter T )
M ATERIALS PROCESSING
(See th e  courses under th e le tter  S)
M ECHANICAL LABORATORY
(See th e  courses under th e  le tte r  X )
MECHANICS OF EN GINEERING (M )
3 M 21. Theoretical and A p p lied  M echanics. T h ird -te rm  students. 
C re d it five  hours. F iv e  recitatio n s a w eek. P rerequisites, passin g grades 
in M a th em atics 55a and  55b or in 60a and  60b. P rin cip les o f S ta tics ; 
forces and  couples in a  p lane and  in sp a c e ; v ir tu a l d isp lacem en ts; a p p lica ­
tion s to  structures and m echanism s. P rin cip les o f D yn a m ics; a n alysis o f 
tran slation al and ro ta tio n al m otion  of p articles an d  rig id  b o d ie s; v e lo city , 
acceleration, m om entum , im pulse, w o rk  and  en ergy, w ith  engineering 
applications. P rofessor C o r n e l l ,  A ssista n t Professors P e r k i n s ,  L e e ,  and 
T h o m s o n ,  M essrs. L a n g ,  M a n s k y ,  and A n d r e a s s e n .
3M 22a. Strength of M aterials. C re d it three hours. P rereq uisite course 
3 M 2 1. Stress, stra in ; stren gth  and  elastic  properties o f m aterials in tension, 
com pression and shearing; r iv ete d  jo in ts; torsion  o f sh afts; helical springs; 
shear, m om ent, safe loading, and  deflection  o f sim ple beam s; special 
b eam s; eccen tric loads; colum ns; im p a ct loads. P rofessors C o r n e l l ,  
G o o d i e r ,  A ssista n t P rofessors P e r k i n s ,  L e e ,  and T h o m s o n ,  M essrs. 
M a n s k y ,  L a n g ,  and A n d r e a s s e n .
3M 2 2b. Strength of M aterials. C re d it tw o  hours. A  con tin u ation  of 
course 3M 2 2a. C on tin u ou s beam s; com bined stresses; prin cipal stresses; 
M o h r’s circle o f stress; theories o f fa ilu re; th ic k  w a lled  cylin ders; cu rv ed  
b ars; un sym m etrica l bending. Professors G o o d i e r  and C o r n e l l ,  A ssist­
a n t Professors P e r k i n s ,  L e e ,  and T h o m s o n ,  an d  M essrs. L a n g ,  M a n s k y ,  
and A n d r e a s s e n .
3M 24. A p p lied  M athem atics. C re d it three hours. P rereq uisite course 
3M 2 1. T h ree recitatio n s a  w eek. M an ip u latio n  of d a ta  and  reduction  to  
em pirical equations; e lem en tary  d ifferen tial eq u ation s and  application s 
to  a  v a r ie ty  o f engineering problem s, in cludin g free and  forced v ib ra tio n  
of th e sim pler m echanism s and  structures. P rofessor G o o d i e r ,  A ssista n t 
Professors P e r k i n s ,  L e e ,  and T h o m s o n ,  and M r. L a n g .
3M 25. Theoretical and A p p lied  M echanics. (F or C h em ical E ngineers). 
C re d it three hours. T h ree  recitatio n s a  w eek. P rerequisites, M a th em atics 
60a, b  and  c. S ta tics  in  a  plane and  in space; d yn am ics o f p articles and 
rig id  bodies. C on dition s o f equilibrium  of force system s, ap p licatio n  to  
sim ple structures. F riction . C en ter o f G r a v ity . V e lo c ity  an d  acceleration. 
N ew to n ian  law s of m otion. M o m en ts o f inertia. T ra n sla tio n  and  ro ta tio n  
o f rig id  bodies.
3M 26. M echanics and Strength of M aterials. (F or C h em ical E ngineers). 
C red it three hours. T h ree  recitatio n s a  w eek. P rereq uisite course 3M 2 5.
G en eral plane m otion  of rigid  bodies. W o rk  and  en ergy, linear and 
an gu lar im pulse and  m om entum , for p articles and rigid  bodies. M ech an i­
cal vib ratio n  of sim ple system s. Sim ple gyroscop ic  problem s.
A n a lysis  o f stress and  strain. R iv e te d  and w elded  jo ints. B en d in g of 
beam s. S ta tic a lly  indeterm inate beam s. B eam s of variab le  cross-section. 
B eam s of tw o  m aterials, including reinforced concrete.
3M 27. Strength of M aterials. (F o r C h em ical E ngineers). C re d it three 
hours. T h ree recitation s a w eek. P rereq uisite  course 3M 26. C om bin ed  
tension and com pression. Colum ns. T orsion. S train  en ergy and sudden 
loading. T h in  circu lar plates, cylin d rical and spherical shells. T h ick- 
w alled  cylin ders and spheres. Stress con cen tration  a t holes, notches, and 
oth er structural discontinuities.
3M 54. Advanced Engineering Mathematics. A n y  term . C re d it 3 hours. 
P rerequisite 3M 24 or eq u iva len t. E le ctiv e , juniors, seniors and  gradu­
ates. A n  introduction  to  the m ath em atics used in th e  solution  of ad van ced  
engineering problem s. P artia l differentiation. L in e  and  surface integrals. 
O rdin ary d ifferen tial equations, pow er series solutions. F ou rier series. 
Fourier integrals. P artia l d ifferen tial equations. M r. C a r r i e r .
3M 55. Photoelasticity. E le ctiv e  for seniors and  graduates. C red it 
tw o  hours. One lecture and one lab oratory-lectu re period  each  w eek. 
P rerequisite course 3 M 2 2b. O ptics o f p h o to e la stic ity ; p lan e and  cir­
c u la rly  polarized  ligh t, m on ochrom atic and  w h ite  ligh t, fringes, isochrom a­
tics and  isoclinics; discussion of m odels, m aterials, and  preparation. 
E lem en ts o f e la stic ity , in cludin g equilibrium  and  c o m p a tib ility  equations 
for plane stress, and  stress fu n ctio n s; m ethods for determ in ing principal 
stresses from  ph otoelastic  observation s and  com putations, isopachics. 
In  th e lab o rato ry , experim ents on th e  calib ration  of color and frin ge scales 
b y  tension, com pression, and  bending, are follow ed  b y  tests  on cen tra lly  
loaded  beam s, and th e  determ in ation  o f stress concen tration  fa cto rs and  th e  
separation  of principal stresses. A ss ista n t P rofessor L e e .  (T em p orarily  
discontinued.)
3M 56, 3M 57. A p p lied  Elasticity. E le ctiv e  for graduates and  qualified 
un dergraduates. C on tin u in g tw o  term s. C re d it three hours each  term . 
T h ree  lectures a w eek. P rerequisites, 3M 22a, 3M 22b, 3M 24 or 224-A, or 
M ath em atics 200 or M ath em atics  70. G en eral theorem s of th e  elastic  
solid, reciprocal theorem , sudden load in g; tension, flexure an d  torsion  of 
b ars of a rb itra ry  section; C astig lia n o ’s theorem  w ith  ap p licatio n  to  fram es, 
rings loaded in and norm al to  plane, spiral and  helical springs; stress in 
th ic k  cylin ders and discs due to  pressure, heatin g, and  ro ta tio n ; beam s 
on elastic foun dations; sym m etrical deform ation  of th in  tu b es; p rop aga­
tion  of stress w a ves in bars.
In  th e  second term , th e  top ics are chosen fro m : T h erm a l s tre ss ; stress- 
analysis, s ta b ility  and  v ib ra tio n  o f p lates and  sh e lls ; v ib ra tio n  of beam s. 
P rofessor G o o d i e r .
3M 58. M echanics of Vibration. E le ctiv e  for seniors and  graduates. 
C re d it three hours. P rerequisite, C ourse 3M 24. T h e  ch aracteristic  pheno­
m ena of m echanical vib ra tio n s encountered in engineering, and th eir q u an ti­
ta t iv e  in vestigation , illu strated  b y  a group of ty p ic a l v ib ra tin g  system s. 
R epresen tation  of sim ple harm onic m otion. C o m b in ation  o f several 
sim ultaneous m otions. Sim ple cases o f free and  forced  vib ration s, w ith  
dam ping. R esonance. P rin ciples o f transm ission  an d  isolation  of v ib ration . 
System s of v a riab le  m ass and va riab le  e la stic ity . V ib ratio n s o f ta u t  w ires, 
bars, beam s, rings, m em branes, and  plates. R e la tio n  of v ib ra tio n  and  noise. 
D ete ctio n  and  m easuring instrum ents. E xam p les o f diagnosis an d  p rev en ­
tiv e  m easures. Professor G o o d i e r .
3M 59. Sem inar in  A p p lied  M echanics. E le ctiv e  for grad u ates (under­
grad u ates b y  special perm ission). E ach  term . C re d it, one hour each  term . 
O ne discussion period each w eek. P rerequisites 3M 56 and  3M 57 or e q u iv a ­
lents. C u rren t research papers in  applied  m echanics rep o rted  an d  discussed 
b y  m em bers of th e group. P rofessor G o o d i e r .
3M 60. Theory of E lastic Stability. E le ctiv e  for seniors and  graduates. 
A lte rn a te  term s. C re d it three hours. P rerequisite  course 3M 22a, b , 3M 24, 
or eq u ivalen ts. M a th e m atica l an alysis o f th e  conditions un der w h ich  
colum ns, beam s, rings, tubes, th in  p lates, and  th in  c u rv ed  shells m a y  fa il 
b y  general or local b u cklin g . A p p licatio n s to  m echanical, c iv il, n a v a l, and 
aeron au tical structures. P rofessor G o o d i e r .
3M 6 1. Advanced F lu id  M echanics. E le c tiv e  for seniors and  graduates. 
A lte rn ate  term s. C re d it three hours. P rereq uisite courses C .E . 6 and 
3M 24, or eq u ivalen ts. T h e  general problem s of flu id  m echanics. D im en ­
sional an alysis and  sim ilarity. T h e  differen tial eq u ation s o f h yd ro - and 
aero-dynam ics. B ern ou lli’s equation. T h e  th e o ry  o f vo rtices . L ift  and  drag 
of airfoils. E ffects  o f com pressib ility. S h ock  W a ves. M o tio n  of v iscou s 
fluids. T h e o ry  o f lubrication . P rofessor G o o d i e r  and M r. K o c h .
h e a t -p o w e r  e n g i n e e r i n g  (p )
3P35. Heat-Power Engineering. C re d it th ree hours. R eq u ired  o f fifth- 
term  stu d en ts in A d m in istra tiv e , C h em ical, E lectrica l, and  M ech a n ica l 
E ngineering. P rerequisites 3D 25, 3D 26, 3 M 2 1, and  3M 22a, or th eir 
eq u iva len t. T h ree  recitatio n s a w eek. B asic  th erm od yn am ics o f gases 
and  v a p o rs ; ideal cycles and  th eir ap p licatio n  in a ir com pressors, in tern al- 
com bustion  m otors, steam  engines and turbin es; efficiencies and  perform ­
ances. A ssociate P rofessor H o o k ,  A ssista n t P rofessor B . J. C o n t a ,  and 
M r. G a y .
3P36. Heat-Power Engineering. C re d it th ree hours. R eq u ired  o f sixth- 
term  stu d en ts in A d m in istra tiv e , C h em ical, E lectrical, and  M ech an ica l 
E ngineering. P rerequisite 3P35 or its  eq u iva len t. T h ree  recitatio n s a w eek. 
F lo w  of fluids th rough  nozzles, orifices, and  tu rb in e s; steam -turbin e typ es, 
and  th e ir  a p p lica tio n s; h ea t tr a n sfe r ; fu e ls ; c o m b u stio n ; steam -generatin g 
un its; ex it gas an alysis; furnaces; boilers; sto kers; and other fuel-burn ing 
equipm ent. P rofessors E l l e n w o o d ,  C l a r k ,  and B . J. C o n t a .
3P43. Heat-Power Equipm ent. R eq u ired  o f all seniors in C iv il  E n gin eer­
ing. A lte rn ate  term s. C re d it three hours. N o t open to  stu d en ts in M ech an i­
cal or E lectrica l E ngin eerin g. P rereq uisite courses, P h ysics 11 and  12 (or 
th e  eq u iva len t), C h em istry  C ia ,  C 2a, C .E . 220 and  221. T w o  lectures 
a n d  one tw o-h o u r period used for lab o rato ry , inspection, com putin g, or
q u iz purposes. B a sic  consideration  o f th e  b eh a vio r o f gases an d  vap o rs 
as applied  to  h eat engines; also th e  operation, m aintenance, application, 
perform ance, first cost, and  op eratin g cost o f a ir com pressors, com pressed 
air equipm ent, internal-com bustion  engines o f b o th  th e  carbu retor and 
th e  com pression-ignition ty p es, steam  boilers, engines, and  turbines. M r. 
G a y .
3P44, 3P45. Steam and O il-Engine Power Plants. R eq u ired  of M ech an ica l 
E ngin eerin g seniors in  O ption  A . T w o  lectures a  w eek. T w o  term s. C red it 
tw o  hours a term . P rereq uisite courses 3D 37, 3D 38, 3P35, an d  3P36; 
m u st be accom pan ied  b y  courses 3P46 and  3P 47, and  accom panied or 
preceded b y  courses 3P 41 and  3P42. P erform ance ch aracteristics  and 
design featu res of steam  prim e m overs, steam  generators, condensers, 
feed w ater heaters, evap orators, deaerators, oil engines, pum ps, fans, and 
cooling tow ers; pow er-p lan t p ip in g ; au to m a tic  con tro l; pow er-p lan t 
instrum ents, fuel-burn ing eq u ipm en t; coal- an d  ash-han dling equipm ent. 
A ss ista n t P rofessor W r i g h t .  (T em p o rarily  discontinued.)
3P46, 3P47. Power P lan t Com puting and Design. R eq u ired  of M ech a n i­
cal E ngin eerin g seniors in  O ption  A . T w o  com p u tin g periods a  w eek. 
C re d it tw o  hours a  term . M u st be accom pan ied  b y  3P44 and  3P45. E n ergy  
b a la n ces; p la n t la y o u ts ; p ip in g la y o u ts ; selection  of equipm en t for cen tral 
station s and industria l pow er plants. A ss ista n t P rofessor W r i g h t .  (T em ­
p o rarily  discontinued).
3P48. H eating , Ventilating, and A ir  Conditioning. R eq u ired  of all seniors 
in  M ech an ica l E n gin eerin g excep t th ose electin g O ption  B . A n y  term . 
C re d it th ree hours. P rin ciples and  p ractice  in  th e  conditioning of air, in­
cludin g cooling, h eatin g, dehum idifying, and  ven tila tin g . P rofessor 
M a c k e y . (T em p o rarily  discontinued.)
3P49. Refrigeration. E le ctiv e  for seniors. R eq u ired  in  O ption  B . A lte rn a te  
term s. C re d it tw o  hours. P rereq uisite course 3P36. T w o  lectures or reci­
tatio n s a w eek. A  course dealing w ith  th e  general principles, applications, 
and econom ic an d  com m ercial factors in v o lve d  in va rio u s form s o f m odern 
refrigeration  as applied  to  b o th  dom estic and  industria l installations, 
including those pertain in g to  a ir conditioning. P rofessor E l le n w o o d .  
(T em p orarily  d iscontinued.)
3P50. Power P lan t Econom ics; Equipm ent Selection. E le ctiv e  for seniors. 
A lte rn ate  term s. C re d it tw o  hours. P rereq uisite courses 3P35, 3P36. T w o  
lectures a  w eek. C o st o f equipm en t and  p la n ts ; en ergy  c o s ts ; lo a d  curves, 
station  fa cto rs; determ in ing ch aracteristics o f eq uipm en t: selection of 
w orkin g pressures and  tem p eratu res and  c y c le s ; proper load  d istr ib u tio n ; 
econom ic n um ber and  size o f un its; selection  o f equipm en t b ased  on these 
and  oth er determ in ing considerations; econom ic operation. A p p lica tio n s to  
cen tral station s an d  to  in dustria l pow er and  h ea tin g  plants. O th er sim ilar 
topics. A ss ista n t P rofessor W r i g h t .  (T em p o ra rily  discontinued.)
3 P 5 1. Steam  Turbines. E le ctiv e  for seniors. A lte rn a te  term s. C re d it tw o  
hours. P rereq uisite courses 3P35, 3P36, or eq u ivalen t. T w o  lectures a 
w eek. C lassification  of turbin es and  descrip tion  of lead in g featu res o f th e 
vario u s ty p e s ; m echanical and  therm al considerations u n derly in g th e 
actio n  of steam  in tu rbin es; calcu latio n s in v o lved  in tu rbin e design; d is­
cussion of b uild in g, erectin g, an d  te stin g ; a d a p ta b ility  to  special con di­
tion s o f service; econom ic resu lts o f th e  use o f tu rbin es in  engineering 
practice. A ssista n t P rofessor C l a r k .
3P55. Graphical Computation and Representation. E le c tiv e  for all excep t 
freshm an. A lte rn a te  term s. C re d it tw o  hours. Slide rules; con stru ction  of 
n et w ork  ch arts and  alignm ent ch arts for th e solution  of eq uation s; and 
d erivation  o f em pirical eq uation s from  exp erim en tal curves. A ss ista n t 
P rofessor W r i g h t .
3P 57, 3P58. Heat Engineering. T h ro u g h o u t th e  y ea r. M .E . seniors in 
O ption  B . C re d it fou r hours a  term . M u s t b e accom p an ied  or preceded  b y  
3P82. P rop erties o f m ixtures, d im ensional an alysis, flu id  flow , h ea t tran s­
m ission, selection of fans an d  pum ps, and  refrigeratio n ; ap p licatio n s to 
problem s in air conditioning. P rofessor M a c k e y .  (T em p o rarily  discon­
tin ued.)
3 P 6 1, 3P62. Advanced Heat-Power Engineering. E le ctiv e  for a d van ced  
students. C on tin u in g tw o  term s. C re d it tw o  hours a  term . T w o  recitatio n s 
a  w eek. C on sideration  o f a d van ced  problem s d ealin g ch iefly  w ith  steam - 
pow er plants. Professor E l l e n w o o d .
3P63. Advanced Thermodynamics. E le ctiv e  for a d va n ced  students. 
A lte rn a te  term s. C re d it tw o  hours. T w o  recitatio n s a  w eek. P rerequisite, 
perm ission of instructor. T h e  C a rn o t P rin c ip le ; tem p eratu re sc a le s ; 
en tro p y; th e  sta te  properties o f a substance, th e ir  exp erim en tal determ in a­
tio n  and  correlation ; eq uation s o f s ta te ; k in etic  th e o ry  o f gases; m ixtu res 
o f ideal g a se s; special to p ics in  m ath em atics w ill b e considered as needed. 
A ssistan t P rofessor W r i g h t .  (T em p o ra rily  discontinued.)
3P70. Advanced Heat-Power Engineering Research. E le ctiv e  for grad u ate 
stu d en ts an d  others qualified  for a d va n ced  s tu d y  in  th is field. W o rk  and  
credit as arran ged  w ith  P rofessors E l l e n w o o d  an d  oth er m em bers o f th e  
dep artm en t.
3P 8 1. Internal-Com bustion Engines. R eq u ired  of a ll seniors in  M ech a n i­
cal E n gin eerin g and  A d m in istra tiv e  E ngin eerin g. C re d it th ree hours. 
P rerequisites, 3P35 a n d 3 P 3 6  or th eir eq u ivalen t. T h e  principles o f op era­
tio n  of spark- an d  com pression-ignition, internal-com bustion  engines 
and  th e ir  au xiliaries; petroleum  fuels and  th e ir  p rop erties; com bustion ; 
deton ation  and  octane ra tin g ; engine cooling, ratin g, and  p erfo rm an ce; 
sup ercharging o f a ircra ft and  com pression-ignition  engines; gas tu rbin e 
cycles. A ss ista n t Professors B . J. C o n t a ,  W r i g h t ,  and M r. G a y .
3P82. Steam-Power Plants. C re d it  th ree hours. R eq u ired  o f a ll seniors 
in  M ech an ica l E ngineering. P rerequisites, 3P35, 3P36, or th eir eq u ivalen t. 
A  review  o f th e  th erm od yn am ics o f va p o rs is fo llow ed  b y  a  fu rth er s tu d y  
of com bustion  and com bustion -con trol equipm en t, d ra ft ap p a ratu s; 
boilers, condensers, evap orato rs, feed w ater heaters, feed  pum ps, econom iz­
ers, and a ir preheaters; turbin es, an d  p la n t au xiliaries; perform ance and  
cost o f steam  engines, turbin es, and  plan ts. P rofessor E l l e n w o o d  and 
A ssista n t Professors C l a r k  and W r i g h t .
3P88. Refrigeration and A ir  Conditioning. R eq u ired  of a ll seniors in 
M ech a n ica l E ngin eerin g. T h ree  periods a w eek. C re d it th ree hours. P re ­
requisites 3P35, 3P36, or th eir eq u iva len t. T h e  general principles o f re­
frigeration  w ith  p articu lar em phasis on th e  eq u ipm en t; principles and 
p ra ctice  in th e  conditioning of air, in cludin g cooling, h eatin g, dehum idifying, 
an d  ve n tila tin g ; application  of refrigeration  in  cold storage. A ssista n t 
Professor W r i g h t
M ATERIALS PROCESSING (s)
3 S 11 . M etal Working. Freshm en. C re d it one hour. E a ch  term . One 
lab o rato ry  period  a w eek. H o t-w orkin g processes and m ethods o f jo in in g: 
dem on strations and  discussions o f rolling, extrusion, draw ing, and  forging 
m eth o d s; p ractice  in hand forging, forge w elding, hardening and  tem per­
in g; dem on strations follow ed  b y  p ractice  in oxy-acety len e  w eld in g and 
cu ttin g, atom ic hydrogen  and  electric w elding. A lso  a  s tu d y  o f m echanical 
fastenings. A ssista n t Professors C a r r u t h e r s  and G e e r  and M essrs. 
H i l l  and M o r g a n .
3514. Casting Processes. Freshm en in E le ctrica l E ngineering. C re d it one 
hour. E a c h  term . O ne lab o rato ry  period a w eek. C oord in ated  in struction  in 
fo u n d ry  p ra ctice  and p a ttern  design and  con stru ction , S u rv e y  o f castin g 
m ethods including dem on strations o f die castin g  and  perm anent m old  ca st­
ing. P ra ctice  in sand m olding and core m akin g follow ed  b y  in stru ction  in 
th e design and p ractice  in m akin g pattern s. A ssistan t Professors C a r ­
r u t h e r s  and G e e r  and M essrs. P a t t e r s o n ,  C u r t i s ,  and Y a w g e r .
3515. Casting Processes. Freshm en in M ech an ica l E ngineering. C red it 
tw o  hours. E a ch  term . T w o  lab o rato ry  periods a  w eek. In cludes a ll of 
course 3S14 and  th e  fo llow ing: s tu d y  of sands, sand testin g, and  sand h an d­
ling, m achine m olding, cupola  and  electric furnace operation, non-ferrous 
m eltin g and  founding, and  stu d y  of continuous system s in production . 
A ssistan t Professors C a r r u t h e r s  and G e e r  and M essrs. P a t t e r s o n ,  
C u r t i s ,  and Y a w g e r .
3516. Casting Processes. C re d it one hour. E a ch  term . O ne lab o rato ry  
period  a w eek. F o r  studen ts w ho h a ve  com pleted  3S14, or th e eq u iva len t, 
and desire to  h a ve  th e  additional in struction  offered in  3S15. A ssista n t 
Professors C a r r u t h e r s  and G e e r ,  and M essrs. P a t t e r s o n ,  C u r t i s ,  and 
Y a w g e r .
3523. M achine Tool Processes. C re d it tw o  hours. E a c h  term . T w o  lab o ra ­
to r y  periods a w eek. P rerequisite courses: 3 S 11  and  3S14 or 3S15. F u n d a ­
m entals of m achine too ls and  c u ttin g  tools. S tu d y  of m achin e too l design 
as related  to  m odern tools and m ethods. D em on stration s and  p ra ctice  of 
th e basic operations including gear-cu ttin g m ethods. O peration  and use of 
jigs  and  oth er m a n u factu rin g fixtures. D em on stration s and  s tu d y  of cold 
rolling, draw ing, spinning, and  p un ch  and  die operations. P lastics. A ss ist­
a n t Professors C a r r u t h e r s  and G e e r ,  and M r . M a c k .
3524. M easuring Instrum ents. C re d it one hour. One la b o ra to ry  period a 
w eek. P rerequisite courses: 3 S i i ,  and  3S14 or 3S15. M u st b e accom pan ied  
b y  or preceded b y  3S23. S tu d y  o f ty p e s  o f gauges and  m easuring in stru ­
m en ts and  th eir a p p licatio n s; jigs, fixtures, and  dem on strations o f th eir 
use. A ssista n t Professors C a r r u t h e r s  and G e e r .
3S50. Advanced M aterials Processing. W o rk  and  credit as arran ged w ith  
A ssista n t Professors C a r r u t h e r s  and G e e r .
EN GINEERING M ATERIALS (t )
3 T 2 1. Engineering M aterials. C re d it 3 hours. P rereq uisite C h em istry  
C ia ,  2a. A n  elem en tary  lecture course in E n gin eerin g M a te ria ls  coverin g 
th e  m eta llu rg y  o f iron and  steel, th e co n stitu tion  o f m etals and  a lloys, th e  
m etallo gra p h y  o f iron and  steels,- a llo y  steels, non-ferrous m etals and 
alloys. A sso cia te  P rofessor J e f f r e y .
3T22. Engineering M aterials. C re d it 3 hours. P rereq uisite 3 T 2 1. A n  
e lem en tary  lectu re course in  E n gin eerin g M a te ria ls  coverin g corrosion, 
fu els and  th e ir  com bustion, refractories, cem en ting m ateria ls and  concrete, 
w ood, rubber, p lastics, lu brican ts, and th e  te stin g  and  inspection  o f m a ­
terials. A sso cia te  P rofessor J e f f r e y .
3 T 3 1. Engineering M aterials Laboratory— M etals and Alloys. C re d it 3 
hours. P rerequisites 3 T 2 1 (or C hem . E . 755), 3 M 2 1, 3M 22a, b u t m a y  be 
ta k e n  sim ultaneously w ith  th e  la tte r  course. A  la b o ra to ry  course dealing 
w ith  m aterials te stin g  and  th e  prop erties o f m etals and  alloys. T h e  fo llow ­
in g ty p e s  o f tests  w ith  te stin g  m achines and a u xilia ry  ap p a ratu s w ill be 
perform ed: tension, torsion, com pression of b lo ck s and  colum ns, bending, 
im pact, fa tigu e, hardness and  d u ctility . T h e  relatio n  b etw een  th e  properties, 
structure, selection, inspection  and  use o f m etals and  a llo ys w ill be shown 
b y  th e  fo llow in g exp erim ents: carbon  steels, ca st irons, h eat treatm en t, 
m etal processing, non-ferrous m etals and  alloys, and  m etallo gra p h y. A s ­
sociate P rofessor M o y n i h a n ,  A ssista n t P rofessor E h r h a r t  and M essrs. 
B o e h m e r ,  C . R . O t t o ,  and Y o u n g .
3T32. Engineering M aterials Laboratory— N on-M etallic M aterials. 
C re d it 3 hours. P rereq uisite 3T22 or 3 T 3 1. A  la b o ra to ry  course dealing 
w ith  th e  properties, selection  and  use o f th e  fo llow in g n on-m etallic  m a ­
teria ls : oils and  lubrican ts, fuels (solid, liquid , and  gaseous) an d  com bustion , 
plastics, w ood, cem en ting m aterials an d  concrete. A sso cia te  P rofessor 
M o y n i h a n ,  A ssista n t P rofessor E h r h a r t ,  and M essrs. B o e h m e r ,  C . R . 
O t t o ,  and Y o u n g .
3 T 5 1. Engineering M aterials Research. C re d it 1 hour for fo r ty  hours of 
w ork. P rerequisites 3 T 3 1, 3T32. O pen to  a lim ited  n um ber o f seniors and 
grad u ate stu d en ts w h o h a v e  shown a proficien cy in th is field. Special 
problem s and  in vestig ation s are carried  on un der sta ff supervision. A sso ­
ciate  Professors J e f f r e y  an d  M o y n i h a n ,  A ssista n t P rofessor E h r h a r t .
3T52. A p p lied  P hysical M etallurgy. C re d it 3 hours. E le ctiv e . P rereq ­
uisite 3 T 3 1. T h is  course c o v e r s th e  a p p licatio n s o f p h ysica l m e ta llu rg y  to  
problem s in  engineering. T h is  w ill include a ll processing op erations in ­
clu d in g casting, m echanical w o rk in g  and  h ea t trea tm en t, and  th e  subsequen t 
inspection  and  use of ferrous and  non-ferrous m etals  and  alloys. T h e  
significance and  control o f m echanical prop erties w ill b e  em phasized. A sso ­
c ia te  Professor J e f f r e y .
M ECHANICAL EN GINEERING LABORATORY (x)
3x40a. Introductory M echanical Laboratory. E a c h  term . C re d it 3 hours. 
N o rm a lly  for seven th-term  students. M a y  be su b stitu ted  for 3X32. F o r 
those w ho h a v e  studied  th e  properties o f steam  or are s ta rtin g  to  do so. 
E ig h t experim ents selected  from  th e  fo llow in g: tem peratu re m easurem ent,
pressure m easurem ent an d  control, steam  calorim etry, in dicators and  plani- 
m eters, flu id  flow, flue gas an alysis an d  b oiler w a ter  conditioning, d yn am o­
m eters, h yd ra u lic  flow  m easurem ents, steam  engine, carbu retio n  and  ign i­
tion. Professor M a c k e y ,  A ssista n t P rofessor A n d r a e ,  D r. D r o p k i n ,  and 
M r. P u t n a m .
3 x 4 0 b . Introductory M echanical Laboratory. N o rm a lly  for seven th- 
term  students. E a c h  term . C re d it 4 hours. P rerequisites sam e as for 3 x 4 0 a . 
T e n  experim ents listed  under 3 x 4 0 a . Sam e staff as for 3 x 4 0 a .
3 X 4 1. M echanical Laboratory. N o rm a lly  for eighth-term  students. E ach  
term . C re d it 4 hours. P rereq uisite: sP q o a . T e n  experim ents: com bustion  
studies, b low er test, b oiler test, cen trifu gal pum p test, D iesel engine test, 
au to m o tive  engine perform ance, refrigeration, steam  tu rbin e test, air flow 
m easurem ents, w a ter turbin e test. Professors M a c k e y ,  G a g e ,  and S a w d o n  
and A ssista n t P rofessor L . L . O t t o .
3 X 5 1 . Experim ental Engineering Research. E le ctiv e . A n y  term . C red it 
one hour for fo rty  hours o f a ctu al w ork. O pen to  a  lim ited  num ber o f stu ­
den ts w h o h a v e  a va ila b le  a t least one lab o rato ry  period a  w eek  and  w ho 
h a ve  shown p roficien cy in  engineering sub jects. Special problem s and 
in vestigation s w h ich  are in general carried  on in th e laboratories under 
th e im m ediate d irection  o f th e  m em bers o f th is  departm en t. Professors 
M a c k e y ,  S a w d o n  and G a g e ,  A ssista n t Professors A n d r a e ,  D r o p k i n ,  
and L. L . O t t o ,  and represen tatives o f th e dep artm en t in w h ich  th e  studen t 
is ta k in g  his m ajo r w ork.
3 X 53 . Temperature M easuring Instrum ents. E le ctiv e  for seniors and 
graduates. E a c h  term . C re d it tw o  hours. O ne lab oratory-lectu re period 
each  w eek. T h eo ry , con struction , calib ration , and  ap p licatio n  o f: liquid-in- 
glass therm om eters, solid expansion therm om eters, pressure-spring 
therm om eters, electrical resistance therm om eters, therm ocouples, op tical 
pyrom eters and  rad iation  pyrom eters. D r. D r o p k i n .  (T em p o rarily  dis­
continued.)
SHOP WORK
(See th e courses un der le tter  S)
E L E C T R I C A L  E N G I N E E R I N G
405a, 406a. Fundam entals o f Electrical Engineering, Theory. R eq u ired  o f 
fifth - and  sixth-term  stu d en ts in M ech an ica l E n gin eerin g and  A d m in is­
tra tiv e  E ngineering. T w o  term s. C re d it th ree hours a term . T w o  lectures 
and  one recitatio n  each w eek. P rereq uisite courses, P h ysics 11 , 12, and 
M echan ics 3 M 21.
First term: D -c. electric  an d  m agn etic  c irc u its ; principles o f d-c. m otors, 
generators, and control eq u ip m en t; electrical pow er d istrib u tio n ; sim ple 
a-c. circuits.
Second term: A -c.. circuits, m easurem ents and  m a ch in ery; industria l 
applications. P rofessor S t r o n g ,  A ssista n t Professors C o t n e r ,  M e s e r v e ,  
and H. G . S m it h .
405b, 406b. Fundam entals of Electrical Engineering, Laboratory. R e ­
quired  of fifth - and  sixth-term  studen ts in M ech an ica l E n gin eerin g and
A d m in istra tiv e  E ngin eerin g. T w o  term s. C re d it one hour a  term . One 
lab o rato ry  period each  w eek. L a b o ra to ry  w o rk  to  acco m p an y courses 4° 5‘L 
406a. P rofessor A g e r ,  A ssista n t P rofessors C r e d l e  and J. H . S m it h ,  
M essrs. L a n g e n W a l t e r  and S t a l l m a n .
407a, 408a. Fundam entals of Electrical Engineering, Theory. R eq u ired  
of seven th - and  eighth-term  students in C h em ical E ngin eerin g. T w o  term s. 
C re d it th ree hours a  term . T w o  lectures and  one recitatio n  each  w eek. 
P rereq uisite courses, P h ysics  11 , 12 an d  M ech an ics 3 M 2 1.
Sim ilar con ten t to  courses 405a, 406a, b u t designed for th e  needs of 
C h em ical E n gin eerin g students. P rofessor S t r o n g ,  A ssista n t P rofessors 
C o t n e r ,  M e s e r v e ,  an d  H . G . S m it h .
407b, 408b. Fundam entals of Electrical Engineering, Laboratory. R e ­
quired  of seven th - and eighth-term  stu d en ts in C h em ical E ngineering. T w o  
term s. C re d it one hour a  term . O ne la b o ra to ry  period  each  w eek. L a b o ra ­
to r y  w o rk  to  a ccom p an y courses 407a, 408a. P rofessor A g e r ,  A ssista n t 
Professors C r e d l e ,  and J. H . S m i t h ,  M essrs. L a n g e n w a l t e r  an d  S t a l l ­
m a n .
410. Elements of Electrical Engineering. R e q u ired  of fou rth -term  stu ­
den ts in E le ctrica l E ngin eerin g. C re d it fou r hours. P rereq u isite  courses 
P h ysics 11 , 12, 21 or N P H i,  N P H 2 , N E E i ;  M a th e m atics  60a, 60b, 60c, 
or N M s , 6; M ech an ics 3 M 2 1. O ne lecture, tw o  recitatio n s, an d  a  com p u tin g 
period each  w eek. A n  in tro d u cto ry  s tu d y  of e lectrical phenom ena an d  th eir 
ap p licatio n  to  engineering. A im s to  p rovide a  solid  fo u n d atio n  for fu rth er 
s tu d y  in  electrical engineering. P rofessor S t r o n g ,  A ssista n t Professors 
C o t n e r ,  M e s e r v e ,  H . G . S m it h .
4 11. Alternating-Current Circuits. R eq u ired  o f fifth -term  students^ in 
E le ctrica l E ngineering. C re d it th ree hours. P rereq u isite  courses, E le ctrica l 
E ngin eerin g 410 and  E n gin eerin g M a th e m atics  480 or M a th e m atics  N M 7 . 
O ne lecture, one recitatio n , and  one com p u tin g period  each  w eek. A  th o r­
ough s tu d y  o f a ltern atin g-cu rren t c ircu it fun dam en tals. U se o f com plex 
q u a n tity  representation  in  so lv in g c ircu it problem s. P rofessor S t r o n g ,  
A ssista n t Professors C o t n e r ,  M e s e r v e ,  H . G . S m it h .
412. Alternating-Current M achinery. R eq u ired  of sixth -term  stu d en ts in 
E le ctrica l E ngin eerin g. C re d it fo u r hours. P rereq u isite  courses, E le ctrica l 
E n gin eerin g 4 11 , 413. O ne lecture, tw o  recitatio n s, and  one com p u tin g 
period  each  w eek. A p p lica tio n  of fu n dam en tal c ircu it con cep ts to  a ltern a t­
ing-current m achin ery. S tu d y  of synchronous generators, synchronous and 
induction  m otors and  transform ers. P rofessor S t r o n g ,  A ssista n t Professors 
C o t n e r  and G r o s s .
413. Direct-Current M achinery. R eq u ired  o f fifth -term  students^ in 
E le ctrica l E ngin eerin g. C re d it tw o  hours. P rereq u isite  course, E le ctrica l 
E ngin eerin g 410. O ne lectu re an d  one recitatio n  or com putin g period  each  
w eek. A  stu d y  of th e  th e o ry  an d  operation  o f d irect-curren t generators, 
m otors and control. P rofessor S t r o n g  an d  A ssista n t Professor M e s e r v e .
418. Electrical Equipm ent. R eq u ired  o f seven th- or eighth-term  students 
in  C iv il  E ngin eerin g. C re d it th ree hours. P rereq uisite, P h ysics 11 , 12 and 
M ech an ics C E 220, 221. T w o  lectu res an d  one la b o ra to ry  or com p u tin g 
period  each  w eek. A  s tu d y  of th e  fu n dam en tal p h ysica l principles o f elec­
tr ica l engineering, an d  th e ir  ap p licatio n  in  th e  com m on ty p e s  o f electrical 
eq uipm en t, to  en able th e  stu d en t to  select th e  proper ty p e  o f ap p aratu s for 
th e  services m et in  ord in ary  p ractice. P rofessor B a l l a r d ,  A ssista n t P ro ­
fessors G r o s s  and J. H . S m it h .
421. Advanced Alternating-Current M achinery. R eq u ired  o f se v e n th -o r  
eighth-term  stu d en ts in  E le ctrica l E ngin eerin g, P o w er O ption. C re d it th ree 
hours. P rereq uisite courses, E le ctric a l E ngin eerin g 412, 431, 432. T h ree  
lectu re-recitation  periods each  w eek. A d v a n ce d  trea tm en t o f a ltern a tin g  
curren t generators, m otors, and  transform ers. Su ch  to p ics as arm ature 
reactan ce an d  reaction, tw o-reaction  th e o ry , an d  th e  effects o f satu ratio n  in 
synchronous m achin es are trea ted  in  detail. A sso cia te  P rofessor M a n n i n g .
422. Electrical Insulation and H igh Voltage Practice. R eq u ired  of 
e ighth-term  stu d en ts in E le ctrica l E ngin eerin g. C re d it th ree hours. P re­
requisite courses, E le ctrica l E n gin eerin g 410, 4 11 , 431, 432. T w o  an d  three 
dim ensional electric  fields, a n a ly tic a l an d  grap h ical m ethods. E lectric  
stress. In su latin g  m aterials. D ie lectric  b reakd ow n  o f solid, liq u id , and 
gaseous insulation. C orona. A ssociate  P rofessor M a n n i n g .
423. 424. Advanced Electric Circuit Theory. R eq u ired  o f seven th - and 
eighth-term  stu d en ts in E le ctrica l E ngin eerin g. T w o  term s. C re d it tw o  
hours a  term . P rereq uisite courses, E le ctrica l E ngin eerin g 410, 4 11 , 412, 
431. T w o  recitatio n s each  w eek. T h e  w o rk  of th e  first term  extends th e 
trea tm en t o f dim ensional analysis, F ou rier series, and  oth er top ics in tro ­
duced  in  courses 4 11  and  480, and  covers circu its w ith  va riab le  ch aracteris­
tics, coupled circuits, and  non-sinusoidal currents. T h e  second term  is de­
v o te d  to  b alan ced  and  u n balan ced  p o lyp h ase circuits, sym m etrica l com ­
ponents, electric tran sien ts, filter c ircu its, and lad d er netw orks. P rofessor 
M a l t i .
431. Electrical Laboratory. R eq u ired  of fou rth -term  stu d en ts in  E le c ­
trica l E ngineering. C re d it three hours. P rereq uisite courses P h ysics 21 or 
N E E  1, and m u st b e accom panied  or preceded b y  410. O ne recitatio n  and 
one lab o rato ry  period  each w eek. E xp erim en tal w o rk  on elem en tary  
electrical c ircu its  and  electrical m easurem ents. P rofessor B u r c k m y e r ,  
M essrs. A n k r u m ,  and S c h a u s s .
432. Electrical Laboratory. R eq u ired  o f fifth-term  studen ts in  E le ctrica l 
E ngineering. C red it tw o  hours. P rereq uisite courses E lectrical E ngin eerin g 
410, 431 and  m u st b e accom pan ied  or preceded b y  4 11  and  413. O ne rec ita ­
tion  and  one lab o rato ry  period each  w eek. E xp erim en tal w o rk  on a ltern a t­
ing-current circu its and  d irect-current m achin ery. P rofessor A g e r .
433 -434 ' Advanced Electrical Laboratory. R eq u ired  o f s ix th -a n d  seven th- 
term  students in E le ctrica l E ngineering. T w o  term s. C re d it four hours a 
term . P rereq uisite courses, E le ctrica l E n gin eerin g 412, 432. T w o  rec ita ­
tion s and  one la b o ra to ry  period  each  w eek. L a b o rato ry  tech n iqu e and 
instrum entation . T e sts  on ro ta tin g  m ach in ery, transform ers, and other 
apparatu s. P rofessor B u r c k m y e r ,  M essrs. A n k r u m  an d  S c h a u s s .
437 . 438- Advanced Electrical Laboratory. T w o  term s. C re d it tw o  hours a 
term . P rereq uisite  courses, E le ctrica l E n gin eerin g 412, 432. O ne recitatio n  
and one la b o ra to ry  period each  w eek. A n  abridgm en t o f 433, 434. Professor 
B u r c k m y e r ,  M essrs. A n k r u m  and S c h a u s s .
441. Electrical Power Plants. R eq u ired  of seven th - or eighth-term  stu ­
d en ts in E le ctrica l E ngin eerin g, P o w er O ption. C re d it  th ree hours. P rereq ­
uisite  courses 4 11 , 412, and  432 or eq u iva len t. T w o  lectu re-recitation s and 
one com putin g period each  w eek. A  stu d y  o f pow er station  eq uipm en t, 
and  its  proper ap p licatio n  and  selection. Som e a tten tio n  is d ev o te d  to  
o p eratin g features, and to  questions o f econom ics, finance, and p u b lic  
po licy. A ssista n t P rofessor G r o s s .
4 « i. Electrical Com m unication Engineering. R e q u ired  o f seven th -term  
stu d en ts in  E le ctrica l E ngin eerin g, C om m u n ication  O ption. C re d it  three 
hours. T w o  lectures and  one recitatio n  period  each  w eek. P rerequisite 
courses, E le ctrica l E n gin eerin g 4 11 , 4 3 b  and  45°  or N E E s b , and R E E 6 b . 
C on sideration  of th e  th e o ry  o f a ltern a tin g  curren ts a t h igh  and  u ltra  high 
frequencies, as applied  to  telegrap h, telephone, rad io  and  rad a r com m unica­
tion  and  signalling. E m p h asis is p laced  upon  th e  use o f electron ic devices. 
Professor B a l l a r d ,  A ssociate P rofessor M c L e a n ,  M r. S e e g e r .
4 c-2a. Electrical Com m unication Engineering. R eq u ired  of e ighth-term  
stu d en ts in  E le ctrica l E ngin eerin g, C om m u n ication  O ption. C re d it three 
hours. T w o  lectures and  one recitatio n  ea ch  w eek. P rereq uisite courses 451, 
4C c 3." C on sideration  o f problem s, ap p aratu s, and  m easurem ents p a rtic ­
u la rly  applicable to  electrical com m unication  engineering and  allied  fields. 
P rofessor B a l l a r d ,  A ssociate  P rofessor M c L e a n ,  and M r. S e e g e r .
4 «  4^4. Com m unication Networks. O ption  for s e v e n th -a n d  eighth-term  
stu d en ts in  E le ctrica l E ngin eerin g. T w o  term s. C re d it tw o  hours a  term . 
T w o  recitatio n s each  w eek. M u st b e accom p an ied  b y  451, 452a, 4^ 53- 
4C c 4a. B a sic  law s of elem ents and  circu its w ith  va ria b le  frequ en cy. G en eral 
N etw o rk  Theorem s. T w o  and  four-term inal structures. R ecu rren t n et­
w orks and w a v e  filters. E qualizers, D istr ib u te d  circu its in clu d in g continu- 
ous and con cen trated  loadin g of lon g lines. Sp ecia l n etw orks for v e r y  lg  i  
frequencies. A ssociate  P rofessor M c L e a n .
4 s i  438. Com m unication Laboratory. O p tion  for s e v e n th -a n d  eigh th - 
term  stu d en ts in E le ctrica l E ngin eerin g, C om m u n ication  O ption  T w o  
term s. C re d it one hour a term . O ne la b o ra to ry  or com p u tin g period  each  
w eek. A d d itio n al la b o ra to ry  w o rk  to  accom p an y N E E  7L b , 8Lb. P roblem  
w ork  and  th e  design and  con stru ction  o f com m unication  equipm ent. 
L o ca tio n  and  correction  of trou b les in  com m ercial equipm ent. P rofessor 
B a l l a r d ,  M essrs. B e c k  and S e e g e r .
46s. Electric Power Transm ission. R eq u ired  of seven th - or eighth-term  
stu d en ts in  E le ctrica l E ngin eerin g, P o w er O ption. C re d it th ree hours. 
P rerequisite courses, E le ctrica l E n gin eerin g 4 11 , 412. 43 b  432- l  w o rec ita ­
tion s and one com putin g period  each  w eek. A  s tu d y  of c ircu its w ith  dis­
trib u ted  param eters. U se o f com plex h yp erb olic  fun ctions. G en eral c ircu it 
con stan ts and eq u iva len t circuits. C irc le  d iagram s and  pow er lim its. A ss ist­
a n t  Professor G r o s s .
46c 466. Illum ination. E l e c t i v e  for stu d en ts in  fo u rth  to  e ig h th  term s.
T w o  term s. C re d it tw o  hours a term . P rerequisites, P h ysics  n  an d  12, or 
eq u iva len t. A  stu d y  of th e production , m easurem ent, and  u tilizatio n  ot 
ligh t, w ith  em phasis on th e la tter. R e cita tio n , discussion, and problem  w ork. 
O ral repo rts o n  illum in ation  to p ics o f curren t interest. P rofessor S t r o n g .
480._ Engineering Mathematics. R eq u ired  of fou rth -term  stu d en ts in 
E lectrical E ngin eerin g. C re d it tw o  hours. P rereq uisite course, M a th e ­
m atics 60c or eq u iva len t. One lectu re and  one recitatio n  each  w eek. A  
fu rth er s tu d y  of m ath em atical principles, d evoted  p a rticu la rly  to  th e  needs 
o f th e  electrical engineer. C om p lex num bers, determ in an ts, solution of 
equations and  elem en tary  differential equations. P rofessor M a l t i  and 
A ssistan t P rofessor C o t t r e l l .
481. Engineering Mathematics. R equ ired  of fifth-term  stu d en ts in 
E lectrical E ngineering. C re d it tw o  hours. P rereq uisite  course, E lectrical 
E ngin eerin g 480. One lecture and  one recitatio n  each  w eek. A  continuation  
o f 480. T h e o ry  o f equations, F ou rier series, special fun ction s used in elec­
trica l engineering. Professor M a l t i  and A ssista n t P rofessor C o t t r e l l .
483. Special Electrical Engineering Problems. O pen to  seven th - and 
eighth-term , and in special cases qualified fifth-and  sixth-term  students in 
E le ctrica l E ngineering. C re d it one to  three hours. Special problem s to  suit 
th e  needs o f in d iv id u al students, w orkin g under th e personal supervision  of 
th e  professor in charge. E a c h  studen t selects his ow n problem , su b ject to  
th e  ap p ro val o f th e D irecto r o f th e School o f E lectrica l E ngineering. P ro ­
fessors and in structors as required.
485, 486. Operational A nalysis. E le ctiv e  for seven th- and eighth-term  
and  grad u ate studen ts in E le ctrica l E ngineering. T w o  term s. C re d it three 
hours a  term . P rerequisite courses, E le ctrica l E n gin eerin g 481, or eq u iva- 
lan t, an d  m ust fo llow  or b e ta k e n  con cu rren tly  w ith  423, 424. T w o  lecture 
recitation s and  one com putin g period  each  w eek. M a th e m atica l in trod u c­
tion  coverin g fun ction s o f real and  com plex variab les, infin ite series, som e 
special fun ctions, in tegral equations, F ou rier and L a P la c e  transform s. 
G en eralized  expansion theorem s for d ifferen tial and  difference equations. 
A p p lication  to  tran sien t problem s in circu its w ith  lum ped and  d istribu ted  
param eters, and to  ladder netw orks. P rofessor M a l t i .
4C53, 4 C s4 a. Comm unications Laboratory’. R equ ired  o f seven th - and 
eighth-term  students in E le ctrica l E ngineering, C om m un ication  O ption. 
T w o  term s. C red it, first term  three hours, second term  fou r hours. One 
recitatio n  and tw o  lab o rato ry  or com putin g periods each  w eek. L a b o ra to ry  
w o rk  to  accom p an y 451 and 452a. E xp erim en tal w o rk  coverin g va rio u s 
ty p e s o f high -freq uen cy devices including triodes, m agnetrons, k lystron s 
and  oth er tu b es; transm ission  lines and  w a v e  guides, rad ia tin g  system s, 
radio tran sm itters and receivers. P rofessor B a l l a r d ,  A ssociate  P rofessor 
M c L e a n ,  M essrs. B e c k  and S e e g e r .
C H E M IC A L  E N G IN E E R IN G
CHEM ISTRY
n o a ,  b. Introductory Inorganic Chemistry. T w o  term s. C re d it th ree 
hours first term , tw o  hours second term . P rerequisite, en tran ce credit in 
chem istry, or course 101. R eq u ired  o f can didates for th e  degree o f B ach elor 
of C h em ical E ngin eerin g. L ectures. P rofessor L a u b e n g a y e r .
115. Introductory Inorganic Chemistry. Recitations and laboratory 
practice. One term. Credit three hours. M ust be taken w ith the first term
of C h em istry  n o .  D ep osit, $20. P rofessor L a u b e n g a y e r  a n d  assistants. 
R e cita tio n s: one hour a  w eek, to  b e arranged. L a b o ra to ry : to  b e  arranged. 
Baker  50.
203. Introductory Qualitative A n alysis. O ne term . C re d it five  hours. 
P rereq uisite, one term  of C h em istry  n o  or special perm ission. D ep o sit $3°- 
M u s t b e  ta k e n  w ith  th e  second term  of C h em istry  n o .  R eq u ired  of stu ­
d en ts in th e  course in  C h em ical E ngin eerin g. P rofessor N i c h o l s , D r. L o n g , 
and assistants. O ne lecture, one recitatio n , and  th ree  la b o ra to ry  periods a
w eek.
220  Introductory Quantitative A n alysis. R e p ea te d  ea.ch term . C re d it 
th ree hours. P rerequisite, C h em istry  20 3, or 205 and 20 6. M u s t be ta k en  
w ith  C ourse 2 2 1 . P rofessor N i c h o l s  and assistants. T w o  lectures and  one
A  study of the fundam ental principles of gravim etric and volum etric 
analysis w ith practice in stoichiom etry.
2 2 1  Introductory Quantitative A n alysis. R e p ea te d  ea ch  term . C re d it 
th ree hours. P rerequisite, C h em istry  20 3, or 205 and 20 6. M u st b e  ta k en  
w ith  C ourse 220. D ep osit, $ 2 5. P rofessor N i c h o l s  and assistants. T h ree
labL a b o r S o r r p r t c t i c T f n 'th e  prep aration  and  stan dardization  of va rio u s 
vo lu m etric  solutions and  th e  an alysis o f a v a r ie ty  o f substances b y  v o lu ­
m etric  an d  gravim etric  m ethods.
Tosa b  Introductory Organic Chemistry. T w o  term s. C re d it six hours on 
com pletion  of th e  course. P rerequisite, q u a lita tiv e  an alysis. O pen to  those 
w ho are ta k in g  C ourse 220. P rofessor B l o m q u i s t .  T h ree  lectures a  w eek.
L ectu res and  w ritten  review s. T h e  m ore im p o rta n t com pounds of carbon, 
th e ir  occurrence, m ethods of prep aration, relations, and  uses.
,  10a b . Introductory Organic Chemistry. T w o  term s. C re d it th ree hours 
a  term .’ P rereq uisite or p arallel course, C h em istry  305. D ep osit, $40. P ro ­
fessor B l o m q u i s t  and M r. S w e e t i n g ,  and assistants. T h ree  lab o rato ry
^ L a b o r a to r y  p ra ctice  and  oral review s. T h e  stu d en t prepares a large 
num ber of ty p ic a l com pounds o f carbon and  fam iliarizes him self w ith  
th e ir  properties, reactions, and  relations.
40 sa b . Introductory Physical Chemistry. T w o  term s. C re d it th ree hours 
a  term .’ P rerequisite, C h em istry  305, M a th e m atics  5a an d  5b and P h ysics 
1 1  and 12 ( o r  th e ir  su b stan tia l eq u iva len t). P rofessor B r i g g s  a n d  a ssist­
ants. T h ree  lectures a  w eek.   ,
A  system atic  presentation  of m od em  p h ysica l ch em istry. T h e  opi 
include th e properties of gases, liquids, and  solids; p h ysica l ;and chem ical 
equilibrium  in hom ogeneous and  heterogeneous system s; th e  M a ss L a w  
theorem  of L e  C h atelier, and th e  P h ase R u le ; th erm och em istry  and 
elem entary th erm odyn am ics; th e  th e o ry  o f solutions; ionic eq u ilib ria  and 
th e  concep t of a c t iv ity ;  chem ical k in etics  and  ca ta ly sis; p h o to ch em istry , 
w ritten  problem s in p h ysica l chem istry.
410a b . Introductory P hysical Chemistry. T w o  term s. L a b o ra to ry  and 
recitations. C re d it th ree hours a term . P rereq uisite  or p a rallel course,
C h em istry  4 0 5 . D ep osit, $20. P rofessor B r i g g s ,  P rofessor R o b e r t s ,  and 
assistants. T w o  lab o rato ry  periods an d  one recitatio n  a w eek.
Q u a lita tiv e  and  q u a n tita tiv e  experim ents illu stra tin g  th e principles o f 
ph ysica l ch em istry  and  p ra ctice  in perform ing ty p ic a l physico-chem ical 
m easurem ents. R e cita tio n s on th e  general principles o f p h ysica l ch em istry  
based upon  th e  lectures g iven  in  C ourse 40 5.
4 2 0 a , b . Advanced P hysical Chemistry. T w o  term s. C re d it three hours 
n rst term , tw o  hours second term . P rerequisite, C h em istry  4 0 5. Professor 
R o b e r t s .  L e c tu re s : three hours a  w eek  for first term , tw o hours a  w eek  for 
second term .
E xp osition  of th e principles o f p h ysica l ch em istry  from  th e m ath em atical 
stan dp oint, w ith  em phasis on th e  solution  o f sim ple problem s.
F o r  description  o f oth er courses in C h em istry , a va ila b le  as e lectives in 
th e course in  C h em ical E ngin eerin g, see Announcem ent of the College of 
A rts and Sciences.
PHYSICS
, ? ° .r  description  o f P h ysics  courses 11 and  12, see pages 117  and  118 of 
th is A n nouncem ent. F o r  courses 21 and  22, see page 118 o f th is A n n o u n ce­
m ent. F o r  ad van ced  courses in P h ysics ava ila b le  as electives, consult th e 
Announcem ent o f the College o f A rts and Sciences.
MATHEMATICS
60a, 60b, 60c. A nalytical Geometry and Calculus. C re d it three hours a 
term . Prerequisites, Solid  G eo m etry  and  T rigon om etry.
M ECHANICAL EN GINEERING
T hose courses required  for th e degree o f B ach elor o f C h em ical E n gin eer­
ing th a t are g iven  m  th e School o f M ech an ica l E ngin eerin g are described 
m  th e section o f t  his announcem ent th a t is d evoted  to  a  discussion o f th e 
w ork  in  M ech an ical E ngineering.
ELECTRICAL ENGINEERING
of ? h ° S „ 4c l “ me4„°8 "  E1“ trica l E n gin ee™ «  m  ™  P«8= 98
ENGLISH
E nglish 2a, b. C re d it three hours a term . M a y  n ot b e en tered  th e  second 
term , t h e  course is a train in g in  readin g and w ritin g  E nglish . R egistra tio n  
is in charge o f D ire cto r R h o d e s ,  P rofessor B r o w n ,  and others.
CHEM ICAL EN GINEERING
530. Introductory Chem ical M iscroscopy. E ith e r  term . C re d it three hours. 
P rerequisite or p aralle l course, C h em istry  405 or 406 and  P h ysics  21 and 
22, or special perm ission. Fee, $5. P rofessor M a s o n  and assistants. L ectu re 
M  11 , U hn  R . T w o  lab o rato ry  periods, O lin  305.
L ectu res and  lab o rato ry  p ractice. T h e  use o f m icroscopes and  their 
accessories in  chem ical and  tech n ica l in vestigation s. M icro m etry ; q u a n ti­
ta t iv e  estim ations; m icroscopical ch aracteristics an d  p h ysica l ch em istry  of 
crysta ls; illum in ation, u ltra-m icroscop y and  photom icrograph;- s tu d y  of 
in dustria l m aterials such as te xtile  an d  p aper fibres.
S 3 1.  Special Methods in  Chem ical M icroscopy. E ith e r  term . C re d it one 
or m ore hours. P rerequisite, 530 and special perm ission. F ee variab le. 
Professor M a s o n .  D a y  and  hour to  b e  arranged. O lin  3 0 5.
L a b o ra to ry  p ra ctice  m a y  b e elected  in  vario u s fields, such  as p h oto­
m icrograph y, u ltra-m icroscop y, c ry sta l studies, m icro-m anipulations, 
q u a n tita tiv e  determ inations, and  th e  m icroscop y o f in dustria l m aterials.
5 3 5 . M icroscopical Qualitative A n aly sis  (Inorganic). E ith e r  term . C re d it 
tw o  or m ore hours. P rereq uisite, C h em istry  530. Professor M a s o n .  L a b o ra ­
to r y  periods to  b e arranged. O lin  3 0 5 . _ .
L a b o ra to ry  p ractice  in th e  an alysis o f inorganic substances con tain in g 
th e  m ore com m on elem ents.
[540. M icroscopical M ethods in  Organic Chemistry. E ith e r  term . C re d it 
tw o  or m ore hours. Prerequisites, C h em istry  53°  and  special perm ission. 
P rofessor M a s o n .  D a y  and  hour to  b e arranged. O lin  3 0 5 .
L a b o ra to ry  p ractice. G en eral m an ip u lative  m ethods ap p licab le  to  sm all 
am ounts o f m aterial, c ry sta lliza tio n  procedure, determ in ation  o f m eltin g 
points and  m olecular w eights, chem ical tests  an d  reactio n s for elem ents, 
rad icals, and  vario u s ty p e s  o f organic com pounds. P rep a ra tio n  o f sim ple 
d erivatives. N o t g iven  in  1944.]
345. Introductory Metallography. A lte rn a te  term s. C re d it three^ hours. 
Prerequisi t e , 755 or 3 33 31. F ee , $10. P rofessor 3d a  s o n  and assistants 
T h  F  1:40-4, addition al M  T  1:40-4 section  is w arran ted . O lin  3 12 A
L ectu re  to  be arranged. .
M icro stru ctu res of alloys, as related  to  com position, th erm al h isto ry, 
and  p h ysica l properties and  exp lained  in  term s of general crysta llograp h ic  
phenom ena. P rep aration  of specim ens, and  principles and  use o f m etallo- 
graphic m icroscopes.
550a, b. Advanced Metallography. L ectu res, credit tw o  hours. L a b o ra ­
to r y  option al, cred it one or m ore hours. P rerequisite, C h em ical E n gin eer­
in g 545 and  consent o f th e  instructor. L a b o ra to ry  fee variab le. P rofessor 
M a s o n . O lin  R  and  O lin  312A . .
L ectures, conferences, and  reports on vario u s top ics in  p h ysica l m eta l­
lu rg y . L a b o ra to ry  w ork, arran ged  in  accordan ce w ith  th e  interests of the 
student, coverin g h ea t trea tm en t and  stru ctu res o f ferrous or non-ferrous 
alloys, or m inor research problem s.
T h e  lectures o f eith er 550a or 550b w ill b e g iven  a ltern a te ly , in ev e ry  
a ltern ate term , to  con stitu te  a  cyc le  repeated  ev e ry  fou r term s. E ith er 
term  m a y  be ta k en  separately.
701a, b. Chem ical Engineering Technology. C o n secu tive  term s. C red it 
tw o  hours a  term . M r. K r a n i c h .
Lectures. A  discussion of th e im p ortan t chem ical engineering processes 
and  industries. T h e  first term  is d evoted  to  th e consideration  of inorganic 
chem ical tech n o lo g y; in  th e  second term , th e  discussion deals w ith  the 
organic chem ical engineering industries.
705a, b. U nit Operations of Chem ical Engineering. C on secu tive term s. 
C re d it three hours a term . M  W  F  10. O lin  B . P rofessor R h o d e s .
L ectu res: A  critical discussion o f th e  u n it operations o f chem ical en gi­
neering.
710a, b . U nit Operations Laboratory. T w o  term s. C re d it tw o  hours a 
term . P rerequisite, C h em istry  405. F ee, $10. P rofessor R h o d e s ,  A ssociate 
P rofessor S w e n s o n ,  M r. B r a n d s m a ,  an d  assistants. O ne la b o ra to ry  period 
and  one lectu re a w eek.
T h e  stu d y  in  th e  lab o rato ry , on a sem i-plant scale, of th e  u n it operations 
of chem ical engineering, such as a g ita tio n  and  m ixing, filtration , fraction al 
d istillation, evap oration , d ry in g, absorp tion  o f gases, and  h eat transfer.
715. Synthetic R esins and Plastics. A lte rn a te  term s. C re d it three hours. 
P rereq uisite or parallel course, C h em ical E n gin eerin g 705. A ssociate P ro ­
fessor W i n d i n g .  L ectu res, M  W  F  9.
P olym erization  reactions; m an u factu re and  properties o f syn th etic  
resins, p lastics, and rubbers.
720a, b . Food Technology. C re d it tw o  hours a term . Prerequisite, 
C h em istry  405. A ssista n t P rofessor G o r t n e r .  T w o  lectures a  w eek.
C ourse 720a deals p rim arily  w ith  th e  ch em istry  o f th e  essential food­
stuff elem ents: carbo h ydrates, fa ts, proteins, m ineral elem ents, and v ita ­
m ins. C ourse 720b is concerned w ith  deh yd ratio n , freezing, and  oth er 
m ethods o f food processing and  food preservation.
725. Petroleum  Refining. A lte rn a te  term s. C re d it th ree hours. P rereq ­
uisite, course 70 5. A ssociate P rofessor W i n d i n g .  T h ree  lectures a  w eek.
Processes em p loyed  in  petroleum  refining.
730a, b. Chem ical P lan t Design. T w o  term s. C re d it three hours a  term . 
D ep osit, $20. Professors R h o d e s  and M a s o n ,  A ssociate  Professors S w e n ­
s o n  and W i n d i n g ,  A ssista n t P rofessor G o r t n e r ,  M r. K r a n i c h ,  and M r. 
B r a n d s m a .  T im es to  b e arranged.
In d ivid u al problem s in  th e  design o f com plete chem ical plants.
740a, b . Chem ical Engineering Computations. T w o  terms.^ C re d it tw o  
hours a  term . P rereq uisite or parallel course, C hem ical E n gin eerin g 705. 
A ssociate  P rofessor W i n d i n g .
C on ferences and  lectures. P roblem s in  flu id  flow  and  h ea t tran sfer, dis­
tillatio n , evap oratio n  and  dryin g, hum idification  and  air conditioning, and 
filtration.
745. Chem ical Engineering Stoichiometry. T w o  hours credit. P rofessor 
R h o d e s ,  A ssociate  P rofessor W i n d i n g ,  and M r. K r a n i c h .
L ectu res and  recitations. M a te ria l b alan ces and en ergy balahces in 
chem ical engineering; com bustion  reactions.
755a, b. M aterials of Construction. T w o  term s. C re d it tw o  hours a term . 
Prereq uisite or parallel course, C h em istry  405. Professor M a s o n .  W  F  i i ,
O lin  R . . ,
L ectures. A  discussion of th e nature, b eh avior, and  ap p licatio n  of th e 
im p ortan t stru ctu ra l m aterials used  in chem ical engineering.
R equ ired  of students in C h em ical E ngineering.
760. Chem ical Engineering Instrum entation. A lte rn a te  term s. C re d it 
tw o  hours. P rereq uisite or p arallel course, C h em ical E ngin eerin g 70?. 
M r. K r a n i c h .
L ectures. B a sic  principles o f in stru m en tation  and  process control. A p p li­
catio n s o f a u to m a tic  indicatin g, recording, an d  con tro llin g in strum ents in 
th e  process industries. D escrip tion  o f com m ercial ty p e s  o f instrum ents.
780a, b. Chem ical Engineering^ Equipm ent Design. C re d it tw o  hours a 
term . P rereq uisite course, C h em ical E n gin eerin g 705. A ssociate  P rofessor 
S w e n s o n .
T w o  lectures a w eek. D eta ils  o f  design an d  con stru ction  of chem ical 
engineering equipm ent ; piping, design o f pressure vessels, detailed  design 
o f  process equipm ent.
790. Library Use and Patents. A lte rn a te  term s. C re d it one hour. P ro ­
fessors R h o d e s  and M a s o n .
T h e  effective  use o f tech n ical literatu re ; literatu re  searches; ab stracts  
an d  b ib liographies; p a te n t law .
791. Chemistry of Explosives. A lte rn a te  term s. C re d it tw o  hours. P ro ­
fessor R h o d e s . T w o  lectures a  w eek. O pen to  officers o f U . S . N a v y  on ly.
M a n u factu re  and  properties o f prim ers, propellan ts, and  h igh  explosives.
792. Interior B allistics. A lte rn a te  term s. C re d it tw o  hours. P rofessor 
R h o d e s . T w o  lectures a  w eek. O pen to  officers o f th e  U . S. N a v y  on ly.
795. Research fo r  Seniors. E a ch  term . C re d it tw o  or m ore hours a term . 
F ee  variab le. P rofessors R h o d e s  an d  M a s o n , A sso cia te  P rofessors W i n d ­
i n g  and S w e n s o n , and A ssista n t P rofessor G o r t n e r .
N A V Y  V -12  C O U R S E S
T h e  follow ing courses, con ducted  in  accordan ce w ith  th e  N a v y  V -12  o u t­
line, h a ve  been in corporated  in  one or m ore c iv ilian  curricula, and are 
therefore listed  in  th e  A n n oun cem en t for civ ilian  students.
C i v i l  E n g i n e e r i n g
N .C .E . 6. F lu id  M echanics. R eq u ired  for stu d e n ts 'in  M ech an ica l and 
E le ctrica l E ngin eerin g. C re d it three hours. T e x t  b o o k : F lu id  M echanics, 
C o x  and  G erm ano. T w o  recitatio n s and  one lab o rato ry  period a w eek. P r o ­
fessor S c h o d e r , A ssista n t P rofessor B o g e m a , and M r. P r i e s t .
P rop erties o f fluids, gas law s, v isc o s ity ; s ta tic  pressures, cen ter o f pres­
sure on plane and  cu rved  surface; gages and  m anom eters; b u o y a n t force 
and  equilibrium  o f floatin g  an d  im m ersed bodies; d yn am ics o f fluids, 
B ern o u lli’s theorem ; im pulse and  m om entum , open jets, van es; flow  in 
pipes, R e yn o ld s ’ num ber, h yd rau lic  gradient, d iv id ed  flow ; orifices, 
nozzles, w eirs, and  gates; open-channel flow ; h yd ra u lic  sim ilitude and 
dim ensional analysis.
N .C .E . 14. Water Supp ly . R eq u ired  o f all students in C iv il  E ngin eerin g. 
C re d it th ree hours. P rerequisite course 240 or N .C .E . 6 . T e x t  b o o k : Water 
Su p p ly  Engineering, B a b b itt  and  D oland. T w o  recitatio n s and  one com ­
p u tin g  period a  w eek. P rofessor W a l k e r  and A ssista n t P rofessor G i f f t .
Sources o f w a ter  sup ply, q u a n tity  availab le , uses, and  rates o f dem and. 
Q u a lity , exam ination , trea tm en t, and  purification. C ollection , storage, 
pum ping, an d  distribution  system s. L a b o ra to ry  periods w ill include exam i­
n atio n  and  reports on w a ter  su p p ly  system s, sim ple design problem s, and 
cost estim ates.
N .C .E . 16. A irport Design. R eq u ired  of all V -12  students. E le ctiv e  for 
others. C re d it th ree hours. P rereq uisite course 287 or N .C .E . 15.
T h e  factors influencing th e  location, design, and  con struction  o f a ir­
p o rts; passenger an d  express term in al facilities; hangars and  accessory 
stru ctu res; field ligh tin g; selection  of ty p e  o f ru n w ay, apron, and  ta x iw a y . 
S u b g ra d es; design of base cou rses; flexible and  rig id  ty p e  p a v e m e n ts; sur­
face an d  sub-surface drainage. L a b o ra to ry  periods w ill be d ev o te d  to  de­
sign problem s. T w o  recitatio n s an d  one la b o ra to ry  period a  w eek. P rofessor 
M a l c o l m .
N .C .E . 17. Highway Engineering. R eq u ired  o f all C iv il E n gin eerin g 
students. C re d it fou r hours. P rereq uisite  260B or N .C .E . 10, an d  287, or 
N .C .E . 15. T e x t  b o o k : Highway D esign and Construction, B ruce. T h ree 
recitatio n s and  one lab o rato ry  period a  w eek. P rofessor M a l c o l m .
D esign, construction , and  m ain tenance o f h igh w ays and  c ity  streets. 
L ocation , alignm ent, drainage, w id th , and  c a p a c ity ; soils and  soil s ta b iliza ­
tion ; earth , gravel, and  m acad am  road s; c ity  and  ru ra l p avem en ts; grade 
separation s; m inor stru ctu res; con stru ction  in  sw am ps; con stru ction  m eth ­
ods and  eq u ip m en t; traffic  con trol; p lan n in g surveys, econom ics, financing, 
and  adm in istration.
L a b o ra to ry  periods w ill be d ev o te d  to  testin g  of h ig h w ay  m aterials.
M e c h a n i c a l  E n g i n e e r i n g
N M E 3 a . Heat Power ia .  C o n sists o f N M E 3 T I1  and  N M E 3 a L b .
N M E 3 a T h . Heat Power, Theory. R eq u ired  of sixth -term  stu d en ts in 
E le ctrica l E ngin eerin g. C re d it tw o  hours. P rereq u isite  courses, P h ysics  12, 
M ech an ics 3 M 2 1, and  N M E q a . T w o  lectu re-recitation  periods each  w eek.
A n  abrid ged  trea tm en t o f th e  use o f th erm od yn am ic principles b y  a n a ly z­
in g  recip ro ca tin g  an d  cen trifu gal gas com pressor cycles, internal-com bus- 
tion-engine cycles, steam  engines, gas and  v a p o r  nozzles, steam  and  gas 
tu rbin es; steam  generators a n d  condensers, refrigeration  cycles an d  air- 
conditioning problem s.
N M E 3 a L b . Heat Power, Laboratory. R eq u ired  o f sixth -term  stu d en ts in 
E le ctrica l E ngin eerin g. C re d it one hour. T o  accom p an y N M E 3 a T h . One 
lab o rato ry  period each  w eek.
L a b o ra to ry  w o rk  w h ich  includes tests  and  reports on th e  ch aracteristics 
and  perform ance of com pressors, engines, nozzles, turbin es, etc. C o rrelated  
as closely  as possible w ith  N M E 3 a T h .
N M E 4 a . Thermodynamics ia .  R eq u ired  of fifth -term  studen ts in 
E le ctrica l E ngin eerin g. C re d it th ree hours. P rereq uisite courses, P h ysics 
12 and  M ech an ics 3 M 2 1. T h ree  lectu re-recitation  periods each  w eek.
A n  abrid ged  trea tm en t o f th e  fu n dam en tal con cep ts and  principles in­
v o lv e d  in  th e release, tran sfer, and  conversion  o f th erm al en ergy. E n ergy  
concep ts and  u n its; principle o f conversion  o f en ergy; prop erties o f gases, 
vap o rs, and  m ixtures. C om b u stion  reaction s; h ea t release; principles of 
h eat tran sfer. C om pression  and expansion o f gases an d  va p o rs; second 
law  of th erm od yn am ics; ste a d y  flow  of fluids; th e  use o f steam  an d  gas 
tables.
E l e c t r i c a l  E n g i n e e r i n g
N E E 3 . Electric and M agnetic Circuits, I. C on sists  o f N E E 3 T I1  and  
N E E 3L b.
N E E 3T I1. Electric and M agnetic Circuits, I , Theory. R eq u ired  o f fou rth - 
term  stu d en ts in  E le ctrica l E ngin eerin g. C re d it  fou r hours. P rereq uisite 
courses, P h ysics 21 or N E E i .  One lecture, tw o  recitatio n s, and  one com ­
p u tin g  period each  w eek.
K irch h o ff’s law s; d irect cu rren t n etw orks; e lem en tary  tran sien ts; 
sinusoidal curren ts an d  v o lta g es; electric an d  m agn etic  fields; ed d y  cu r­
rents an d  hysteresis. P rofessor S t r o n g , A ssista n t P rofessors C o t n e r , 
M e s e r v e , an d  H . G . S m i t h .
N E E 3 L b . Electric and M agnetic Circuits, I, Laboratory. R eq u ired  of 
fou rth -term  stu d en ts in  E le ctrica l E ngin eerin g. C re d it one hour. T o  
accom p an y N E E 3 T I1. O ne la b o ra to ry  period  each  w eek. E xp erim en tal 
w o rk  in  th e  top ics o f N E E 3 T I1. P rofessor B u r c k m y e r , M essrs. A n k r u m , 
a n d  S c h a u s s .
N E E 4 . Electric and M agnetic Circuits, II . C on sists o f N E E 4 T I1 and 
N E E 4L b.
N E E 4T I1. Electric and M agnetic Circuits, I I , Theory. R eq u ired  o f fifth - 
term  stu d en ts in E le ctrica l E ngin eerin g, C re d it fo u r hours. P rereq uisite
courses, N E E 3 T h , 3L b. O ne lecture, tw o  recitation s, an d  one com p u tin g 
period each  w eek.
C om plex num ber representation  of a ltern atin g-cu rren t q u a n titie s ; a lter­
n atin g-cu rren t n etw orks; transm ission  lines and  filters; p o lyp h ase c ircu its; 
Fourier series. P rofessor S t r o n g , A ssista n t Professors C o t n e r , M e s e r v e ; 
and H . G . S m i t h .
N E E 4.L b. Electric and M agnetic Circuits, I I , Laboratory. R eq u ired  of 
fifth -term  stu d en ts in E le ctrica l E ngineering. C re d it one hour. T o  accom ­
p a n y  N E E 4 T I1. O ne lab o rato ry  period each  w eek. E xp erim en tal w o rk  in 
th e top ics o f N E E 4 T I1. P rofessor A g e r .
N E E 5 , 6. Electron Tubes and C ircuits, I, I I . R eq u ired  of seven th- and 
eigh th -term  stu d en ts in  E le ctrica l E ngin eerin g, P ow er O ption. T w o  term s. 
C red it, first term  tw o  hours, second term  four hours. Prerequisites, to  be 
accom pan ied  or preceded b y  N E E 3 , 4. F irst term , one lectu re and  one 
lab o rato ry  period  each  w eek. Second term , th ree lectu re-recitation  periods 
and  one la b o ra to ry  period  each  w eek.
E lectro n ic  em ission, cathodes, diodes, sta tic  and d yn am ic characteristics 
and  rectification ; rectifiers, pow er supplies and  sm oo th in g-circu its; static  
and d yn am ic ch aracteristics o f triodes, tetrodes, pentodes; am plifiers; 
oscillators; p h ototu b es; glow  and  arc-discharge tu b es and  th yra tro n s; grid  
control actio n ; m ercu ry-arc and  ign ition  rectifiers. C h aracteristics, curren t 
and  v o lta g e  cap acities and  ty p ic a l circuits. P rofessor B a l l a r d , A ssociate  
P rofessor N o r t h r o p , A ssista n t P rofessor C o t t r e l l .
N E E s b , 6b. Electron Tubes and C ircuits  Ib , l i b .  R eq u ired  of f ifth -a n d  
sixth-term  stu d en ts in  E le ctrica l E ngin eerin g, C om m u n ication  O ption. 
T w o  term s. C red it, first term  tw o  hours, second term  th ree hours. P re ­
requisites, to  be accom panied b y  N E E 3 , 4. F irs t  term ; one lectu re and  one 
lab o rato ry  period each  w eek. Secon d term , tw o  lecture-recitation s and  one 
lab o rato ry  period each  w eek. A  condensation  of N E E  5, 6; designed as a 
prep aration  for N E E 7 , 8. P rofessor B a l l a r d , A ssociate  P rofessor N o r t h ­
r o p , A ssista n t P rofessor C o t t r e l l .
N E E 7 , 8. High-Frequency Circuits 1, II. C on sists of N E E 7 T I1, 8 T h  and 
N E E  7L b, 8Lb.
N E E 7 T h , 8Th. High-Frequency Circuits, I, II , Theory. R eq u ired  of 
seven th - and  eighth-term  stu d en ts in E le ctrica l E ngin eerin g, C om m u n ica­
tion  O ption. T w o  term s. C re d it three hours a  term . P rereq u isite  courses, 
N E E 3 , 4, 5b, 6b. T h ree  lectu re-recitation  periods each  w eek.
R eson an ce and  four-term inal n etw ork  th eo ry, pow er rectification , 
am plification , oscillation ; cath o d e-ray  tu b es an d  circu its; m odulation, 
dem odulation ; receivers; tran sm itters; h igh -freq uen cy generators; tra n s­
m ission lines and  w a v e  guides; rad iatio n  an d  p rop agation . P rofessor 
B a l l a r d , A sso cia te  P rofessor M c L e a n , and M r. S e e g e r .
N E E 7 L b ., 8Lb. High-Frequency Circuits, I, I I , Laboratory. R eq u ired  of 
seven th- and  eighth-term  stu d en ts in E le ctrica l E ngin eerin g, C om m u n ica­
tion  O ption. T w o  term s. C re d it tw o  hours a  term . T o  a ccom p an y N E E 7T I1  
8Th. One recitatio n  and  one la b o ra to ry  period  each  w eek. E xp erim en tal 
w o rk  in  th e to p ics o f N E E 7 T I1, 8Th. P rofessor B a l l a r d , A ssociate  P rofes­
sor M c L e a n , M essrs. B e c k  and S e e g e r .
N E E 9 (2 /s). Electrical Measurements, I . R eq u ired  o f fou rth -term  stu ­
d en ts in  E le ctrica l E ngin eerin g. C re d it tw o  hours. T o  acco m p an y or fo llow  
N E E 3 . One recitatio n  a n d  one la b o ra to ry  period  ea ch  w eek.
E le ctric  and  m agn etic  u n its and  stan dards; d irect-cu rren t m easure­
m en ts; th e o ry  and  use o f p o rtab le  d irect-curren t an d  a ltern atin g-cu rren t 
instrum ents. M easu rem en ts fo r  resistance, in d u ctan ce, cap acitan ce, v o lt ­
age an d  current. P rofessor B u r c k m y e r , an d  M essrs. A n k r u m  an d  S c h a u s s .
N E E 9 (3 /s). Electrical M easurements, I I . R eq u ired  o f sixth -term  stu d en ts 
in  E le ctrica l E ngin eerin g. C re d it th ree hours. P rereq u isite  course N E E 4 , 
an d  to  accom p an y N E E 1 3 . T w o  recitatio n s and  one la b o ra to ry  period  each  
w eek.
L ow -freq u en cy  an d  audio-freq uen cy m easurem en ts; calib ration  o f 
la b o ra to ry  stan dards and  o f poten tiom eters, galvan om eters, w a ttm eters, 
an d  w a tt-h o u r m eters; th e o ry , use and  calib ra tio n  of curren t tran sform ers 
an d  p o ten tia l tran sform ers; m agn etic  flux d en sity  m easurem en ts a n d  core 
loss in  iron. U se o f oscillographs. M easu rem ents o f reactan ce, im pedance, 
pow er and  pow er factor. P rofessor B u r c k m y e r , M essrs. A n k r u m , and 
S c h a u s s .
N E E 1 2 . Direct-Current M achinery and Storage Batteries I. C o n sists o f 
N E E 12 T I1  and  N E E m L b .
N E E  12a. Direct-Current M achinery and Storage Batteries Ia . C on sists 
of N E E i2 a T h  and N E E i2 a L b .
N E E 12 T I1. Direct-Current M achinery and Storage Batteries, Theory. R e ­
quired  of fifth -term  studen ts in  E le ctrica l E ngin eerin g, P ow er O ption. 
C re d it fou r hours. P rereq uisite courses, N E E 3  and  m u st a ccom p an y or 
follow  N E E 4 . T h ree lectu re-recitation  periods and  one com p u tin g period 
each  w eek.
A  stu d y  of d irect-current m otors, generators, m otor-generator sets, and 
storage b atteries, including th eir construction , operation, ch aracteristics, 
and  applications. E m p h asis is p laced  on th e  theories o f arm atu re reaction, 
com m utation , v o lta g e  regulation , and  speed con trol o f sh un t an d  com ­
pound-w ound m achines. T h e  th e o ry  an d  op eration  o f startin g , control, 
and  regu latin g  devices are covered. P rofessor S t r o n g  and A ssista n t P ro ­
fessor M e s e r v e .
N E E i2 a T h . Direct-Current M achinery and Storage Batteries, Theory. R e ­
quired  o f fifth -term  stu d en ts in  E le ctrica l E ngin eerin g, C om m u n ication  
O ption. C re d it tw o  hours. P rereq uisite courses, N E E 3  a n d  m u st accom ­
p a n y  or fo llow  N E E 4 . T w o  lectu re-recitation  periods each  w eek. A n  a b rid g­
m ent o f N E E 12 T I1, su ited  to  com m unication  students. P rofessor S t r o n g  
and A ssista n t P rofessor M e s e r v e .
N E E i2 a L b . Direct-Current M achinery and Storage Batteries,Laboratory. 
R eq u ired  of fifth -term  stu d en ts in  E le ctrica l E ngin eerin g. C re d it one hour. 
M u st accom p an y N E E m T h o r  m a T h . O ne la b o ra to ry  period  each  w eek. 
E xp erim en tal w ork  on d irect-curren t m ach in ery, to  accom p an y courses 
N E E 12 T I1  and  i2 a T h . Professor A g e r .
N E E 1 3 . Alternating-Current M achinery, I. C on sists o f N E E 13 T I1  and  
N E E i 3L b.
N E E i3 a . Alternating-Current M achinery, Ia . C on sists o f N E E i3 a T h  
and N E E i3 a L b .
N E E i3 T h . Alternating-Current M achinery, I , Theory. R e q u ired  o f sixth- 
term  stu d en ts in E le ctrica l E ngin eerin g, P ow er O ption. C re d it fou r hours. 
P rerequisite courses, N E E 4 , 92/5, and  12. F o u r lectu re-recitation  periods 
each  w eek.
P rin ciples and a d van ced  th e o ry  o f synchronous generators, transform ers, 
induction  m otors (poly-ph ase an d  single-phase), synchron ous m otors, 
synchronous con verters and  m ercu ry-arc rectifiers, and  th eir startin g, 
control an d  regu latin g  auxiliaries. P rofessor S t r o n g , A ssista n t Professors 
C o t n e r  and G r o s s .
N E E i3 a T h . Alternating-Current M achinery, Ia , Theory. R eq u ired  of 
sixth-term  studen ts in E le ctrica l E ngin eerin g, C om m u n ication  O ption. 
C re d it th ree hours. P rereq uisite courses, N E E 4 , 9 2/5, and  12a. T h ree  lec­
tu re-recitatio n  periods each w eek. A n  abridgm en t of N E E 13 T I1, om ittin g 
m a in ly  th e  a d van ced  th eo ry. P rofessor S t r o n g , A ssista n t Professors 
C o t n e r  and G r o s s .
N E E i3 a L b . Alternating-Current M achinery, Laboratory. R eq u ired  of 
sixth-term  students in  E le ctrica l E ngin eerin g. C re d it one hour. M u st ac­
com p an y N E E  13TI1 or i3 a T h . O ne la b o ra to ry  period each  w eek. E xp eri­
m en tal w o rk  on altern atin g-curren t m ach in ery, to  accom p an y courses 
N E E 13 T I1  and  i3 a T h . P rofessor B u r c k m y e r , M essrs. A n k r u m  and 
S c h a u s s .
N E E 1 4 . Electrical Design, I. R eq u ired  of seven th  or eighth-term  stu ­
den ts in  E le ctrica l E ngineering. C re d it th ree hours. P rereq uisite courses 
N E E 3 , 4, 9 2/5, 12 or 12a, 13 or 13a. T w o  lectu re-recitation  periods and  one 
com p u tin g period  each w eek.
F ie ld  m appin g, sim ple tw o-dim ensional cases; electrom agn etic devices; 
m agn etic circu its and  m agn etization  cu rves; rew indin g of m achin es for 
different conditions. P rin ciples o f design o f transform ers and  of ro ta tin g  
altern atin g-cu rren t m ach in ery  are covered  b riefly . D esign  factors o f in­
fluencing losses and  h ea t d issipation  are studied. In stru ction  is g iven  in 
an alysis o f fa u lts  and  in  em ergen cy repair w ork. A ssociate  P rofessor 
M a n n i n g .
N E E 1 5 . Electrical Engineering Laboratory. R eq u ired  o f seven th-term  
stu d en ts in  E le ctrica l E ngin eerin g. C re d it th ree hours. P rereq u isite  courses, 
N E E 3 , 4, 9, 12 or 12a, 13 or 13a. T w o  lectu re-recitation  periods and  one 
lab o rato ry  period  each  w eek.
C h ara cteristics  and  ap p licatio n  o f d irect-curren t m otors, and  m anual 
and  a u tom atic  control eq uipm en t, in clu d in g electrical and m echanical 
brakin g. C h ara cteristics  and  control o f induction  and  single-phase m otors. 
P ow er fa cto r  control for in dustria l loads; use o f f ly  w heels, h yd ra u lic  
m oto r application, h y d ra u lic  pum p s; d riv e  for m achin e tools, electric 
elevators, ve n tila tin g  fans. F u rth er te sts  o f synchronous generators and 
m otors, synchron ous converters, in d u ction  an d  single-phase m otors. P ro ­
fessor B u r c k m y e r , M essrs. A n k r u m  an d  S c h a u s s .
G e n e r a l  C o u r s e s
N E 1-2. English. R eq u ired  o f first- and  second-term  stu d en ts in M ech an i­
cal and  E le ctrica l E ngineering. T w o  term s. C re d it th ree hours a  term . 
T h e  aim  of th is course is to  teach  th e  stu d en t to  sa y  and  w rite  w h a t he 
m eans concisely  and  w ith  a purpose, and  to  read and  listen  w ith  precise 
un derstan din g and  discrim ination. P roblem s in oral and  w ritte n  com ­
m u n ication ; p ra ctice  in th e  k in ds o f expression w h ich  stu d en ts w ill b e  called  
on m ost o ften  to  use— reports o f even ts, sum m aries o f readin gs and  lec­
tures, exp lanation s o f problem s or situation s, le tte r  an d  rep o rt form s, short 
inform al ta lks, class recitatio n s and  discussion. M o d e m  usage— gram m ar, 
idiom , sentence structure, p u n ctu ation , spelling, organ ization  of m aterial 
into  effective  p aragraph s and  larger un its. R ead in gs from  periodicals and 
books, esp ecially  of con tem p o rary  A m erican  w ritin gs, to  gain  inform ation, 
to  exten d  th e  stu d e n t’s experience, and  to  show  m odern p ractices in  va ried  
ty p e s  o f expression, tech n ical and  popular.
E m p hasis durin g th e first sem ester w ill b e on a ccu ra cy  and  conciseness 
in  th e  h an d lin g o f in form ation al m aterials, and  d urin g th e  second sem ester 
on  ju d gm en t and  effectiven ess in  han dlin g m aterials o f considerable com ­
p le x ity  and  range.
T h e  course w ill consist o f problem s in  oral and  w ritten  com m unication, 
carried  forw ard  co ord in ately  un der th e  fo llo w in g  h e a d s:
W r it in g : G ath erin g  m a te r ia l; p lann ing and  w ritin g  va rio u s k in ds o f short 
papers; repo rtin g o f ob served  even ts; sum m aries o f short passages; letters  
and  reports (including general ty p e s  o f m ilita ry  form s an d  re p o rts); ex ­
p lan ation  of problem s, situation s, and  processes o f increasing com p lexity .
S p eak in g: C lea r  and  fu ll recitation s, short inform al ta lks, g iv in g  d irec­
tions, explainin g situ ation s an d  processes (esp ecially  those in v o lv in g  d ia ­
gram s, m odels, or specim ens), ta k in g  p a rt in group discussions, an d  sum ­
m arizin g ta lk s  and  discussions as a  te s t o f listening.
E n glish  usage, oral and  w ritten : C on cise, d ire c t sentences; con secu tive  
and  forceful p aragraph s; stan d ard  practices in pron unciation, p u n ctu ation , 
spelling, idiom , and  gram m ar.
R ead in g: V a ried  readings in periodicals and  books, to  gain  inform ation , 
to  exten d  th e  stu d e n t’s experience, and  to  show  m od em  p ractices in com ­
m on ty p e s  o f tech n ica l an d  popular expression.
N G E s . Contracts and Specifications. R eq u ired  of sixth -term  stu d en ts in 
E le ctrica l E ngin eerin g, P ow er O ption. C re d it tw o  hours. T w o  lecture- 
recitatio n  periods each  w eek.
C o n tra ct essentials; th e  d ischarge o f co n tra cts; torts, agen cy, real 
p ro p erty; n egotiable in strum ents; th e  engineer as an  exp ert w itn ess; em ­
ploym en t com pensation  and  accid en t insurance; co n tra ct docum en ts; 
advertisem ent, inform ation  for bidders, proposals, co n tra ct form s, speci­
fications, bonds; engineering eth ics an d  p ractice. Studies w ill b e m ade of 
engineering specifications and  p ractice g iven  in w ritin g  such specifications.
•
N P S i .  Psychology I— General. R eq u ired  of seven th -term  stu d en ts in 
E lectrica l E ngin eerin g. C re d it th ree hours. T h ree  lectu re-recitation  periods 
each  w eek.
I he m ajo r o b jectiv e  o f th is course is to  p rovide an un derstan din g of 
norm al b eh avior and of leadership. T h e  top ics listed  below , am ong others 
w ill be c o v e re d : ind ivid u al differences in b eh a vio r areas— general a b il itv ’ 
special aptitudes, differential achievem ent, interest and  p erso n ality  ch ar­
a cteristics; bases for in d iv id u al differences; op erational m ethods in p s y ­
ch o lo g y  ad ju stm en t factors; m easurem ent and  an alysis o f pu b lic  opinion 
and group m orale factors ; psych ologica l aspects o f com m and, supervision  
and  adm in istration  tra in in g  and  learning, em otion, rew ards an d  in­
cen tives in terview in g for purposes o f in d iv id u al m orale, leadership skills. 
1 he recitatio n s w ill aim  to  g iv e  studen ts exercise in a p p ly in g  psychological 
principles to  rea listic  problem s of hum an relations.
General Courses o f Instruction
D escrib ed  in  th is  section  are certain  U n iv e rs ity  courses th a t fa ll outside 
th e  ju risd iction  of a n y  college, courses in  th e  C ollege o f E n gin eerin g th a t 
fa ll outside th e  ju risd iction  o f a n y  one o f th e  fo u r Schools, an d  courses in 
th e  C ollege o f A r ts  an d  Sciences prescribed  for stu d en ts in  engineering. 
C ourses o f in stru ction  given  b y  each  o f th e  fo u r Schools o f th e  C ollege o f 
E n gin eerin g are described under th e  ap p rop riate  heading.
E N G IN E E R IN G
1J 3 r , 1J32. Engineering Journalism . E le ctiv e  for Juniors w h o are m em ­
bers o f th e  sta ff o f The Cornell Engineer. E n ro llm en t fo r  c re d it m u st b e  w ith  
th e  ap p ro v al o f th e  class adviser. T h ro u gh o u t th e  y ea r. C re d it, tw o  hours. 
P ra ctica l tra in in g  in  m agazine ed itin g  and  business m an agem en t, in cludin g 
th e  w ritin g  o f tech n ical articles, c o p y  reading, p roof readin g, m akeup, and 
oth er ed ito ria l procedures; also accoun tin g, a d vertisin g, th e  h an d lin g  o f 
circu latio n  problem s, an d  oth er phases o f business m an agem en t as related  
to  publishing. G rou p m eetings and  in d iv id u a l conferences a t hours to  be 
arranged. A sso cia te  P rofessor T h a t c h e r  and M r. S a m p s o n .
1J41, 1J42. Engineering Journalism . A  con tin u ation  o f 1J3 1, 1J32. 
E le ctiv e  for Seniors w ho are m em bers o f th e  sta ff o f The Cornell Engineer. 
E n rollm en t for credit m u st b e w ith  th e  ap p ro v al o f th e  class adviser. 
T h ro u gh o u t th e  year. C red it, tw o  hours.
G E N E R A L  U N IV E R S IT Y  C O U R S E S
H YGIENE
i .  H ealth Problems, Personal and Com m unity. Tw o terms. Credit three 
hours a term. Open to  all students, preferably those above the freshman 
year.
A  course designed to give the scientific principles underlying sound 
personal and com m unity practices.
. 3. Health Supervision of School Children. T w o  term s. C re d it th ree hours 
a  term . O pen to  juniors an d  seniors. P rerequisite, suggested  b u t n ot de­
m anded, H ealth  Problem s, P ersonal an d  C om m u n ity .
A  p ra ctica l course o f lectures and  d em on strations designed to  fam iliarize 
th e  stu d en t w ith  th e  fa cts  an d  m ethods n ecessary for m ak in g  an effective  
health  supervision  of school children.
4. Advanced F irst A id . T w o  term s. C re d it tw o  hours a  term . E n rollm en t 
lim ited, and registration  o n ly  a fter  conference w ith  th e professor in charge.
T h is  course includes th e  th e o ry  o f th e  diagnosis an d  tem p o rary  tre a t­
m en t o f th e  com m on em ergencies w ith  p ra ctica l ap p licatio n  of th e essen tial 
fundam entals.
8 . M ental Hygiene. T w o terms. Credit three hours a term.
The relationship of the structure of the total personality to environ­
m ental m aladjustm ent as evidenced b y  physical and social behavior; a
discussion of th e  m ore com m on perso n ality  difficulties and  th e  role o f in ­
sight in th e preven tion  o f these.
M ILITARY SCIENCE AND TACTICS
i .  B a sic  Course. R equired . T h e  com plete course covers four term s. 
T h ree  hours a  w eek, e ith er M  T  W  T h  or F  i  :4 o -4 :io  p.m .
T h e  course o f tra in in g  is th a t  prescribed b y  th e  W a r D ep artm en t for 
Senior D iv isio n  U n its  o f th e  R eserve  Officers T ra in in g  C orp s for basic 
students. In stru ction  is offered in F ie ld  A rtille ry  and  S ign al C orps. F o r 
details concerning th e  course see th e  Announcem ent of the Department of  
M ilitary  Science and Tactics.
R eq u ired  o f a ll able b odied  first and  second y ea r  m ale stu d en ts w ho are 
A m erican  citizen s and  can didates for a  b accalau reate  degree. T h e  require­
m en ts o f M ilita ry  Science and  T a c tic s  m u st b e com pleted  in th e first term s 
o f resid en ce; otherw ise th e  stu d en t w ill n ot be perm itted  to  register again  
in th e U n iv ersity  w ith o u t th e  consent o f th e fa cu lty .
A d v a n ce d  stan din g: W ith  th e  ap p ro val o f th e  D ep artm en t o f M ilita ry  
Science and  T a ctic s , credit m a y  b e allow ed  a  stu d e n t for all or p a rt o f th e 
B a sic  C ourse requirem ent, upon  presentation  o f evidence o f sa tisfa cto ry  
w o rk  com pleted  a t an ap p roved  institution .
A R T S  A N D  S C I E N C E S
CHEM ISTRY
Chem istry ia . General Chem istry  (N avy Chemistry C ia ) .  C re d it four 
hours. L ectures, T h  S 8 or 9. M a in  L ectu re  R oom , Baker  200. L a b o ra to ry , 
M  T  W  T h  or F  14 0 -4 :3 0 , Baker  150. R e cita tio n , one hour to  b e arranged. 
D ep osit, $13.50.
Chemistry 2a. General Chemistry (Navy Chem istry C2a). C re d it tw o  hours. 
Prerequisite, C h em istry  ia . L ectu re , T  9. M a in  L ectu re R oom , Baker  200. 
L ab o rato ry , M  T  or T h  1:4 0 —4 :3 0  or S 8—1 1 .  Baker  15 0 . R e cita tio n , one 
hour to  be arranged. D ep osit, $ 1 3 .5 0 . P rofessor L a u b e n g a y e r  and others.
n o  a  and  b. Introductory and Inorganic Chemistry. C re d it three hours 
first term , tw o  hours second term . P rerequisite, en tran ce credit in chem is­
tr y , or course 102.
R equ ired  o f can d idates for th e degree o f B . C hem . E n g ., and  recom ­
m ended for can didates for th e  degree o f A .B . w ho in ten d  to  m a jo r in 
C h em istry .
115. Introductory Inorganic Chemistry. R e cita tio n s and  lab o rato ry  
p ractice. C re d it th ree hours. M u st be ta k en  w ith  th e first term  of C h em is­
tr y  n o .  D ep osit, $20.
203. Introductory' Qualitative A n alysis. O ne term . C re d it five  hours. 
P rereq uisite, C h em istry  115  and  C h em istry  n o a ,  or special perm ission. 
D ep osit, $30. M u st be ta k en  w ith  C h em istry  n o b .  R eq u ired  o f can d i­
dates for th e  degree o f B .C h em .E n g . and  recom m ended for can didates 
for th e degree o f A .B . w h o inten d to  m ajo r in C h em istry .
220. Introductory Quantitative A n alysis. O ne term . C re d it th ree hours. 
P rerequisite, C h em istry  203, or 205 and 206, or special perm ission. M u st 
be ta k en  w ith  C h em istry  221.
A  stu d y  o f th e  fu n dam en tal principles o f g ra vim etric  an d  vo lu m e tric  
an alysis w ith  p ractice  in sto ich iom etry. S tu d en ts in  science an d  m ajo rs in 
C h em istry  are ad vised  to  ta k e  th is  course to g eth er w ith  C h em istry  221 
instead o f C h em istry  225.
221. Introductory Quantitative A n alysis. O ne term . C re d it th ree hours. 
P rerequisite, C h em istry  203, or 205 and  206, or special perm ission. M u st 
be ta k e n  w ith  C h em istry  220. D ep osit, $25-.
L a b o ra to ry  p ra ctice  in  th e  prep aration  and  stan d ard izatio n  o f variou s 
vo lu m etric  solutions an d  th e  an alysis o f a  v a r ie ty  o f substances b y  v o lu ­
m etric and  gravim etric  m ethods.
S tu d en ts in  science and  m ajors in  C h em istry  are ad vised  to  ta k e  th is 
course to g eth er w ith  C h em istry  220 in stead  o f C h em istry  225.
305 a  and  b. Introductory Organic Chemistry. C re d it th ree hours a  term . 
P rerequisite, q u a lita tiv e  analysis. O pen to  th ose w h o are ta k in g  C h em is­
tr y  220.
L ectu res and  w ritten  review s. T h e  m ore im p o rtan t com pounds of carbon, 
their occurrence, m ethods o f prep aration, relation s, and  uses.
S tu d en ts w ho h a ve  com pleted  C h em istry  375 m a y  register for C h em istry  
305b and  receive tw o hours credit.
310 a  and  b. Introductory Organic Chemistry. C re d it th ree hours a  term . 
P rerequisite or parallel course, C h em istry  305. D ep osit, $40 a term .
405 a  and  b. Introductory P hysical Chemistry. C re d it th ree hours a  term . 
P rerequisite, C h em istry  305 a and  b , M a th e m a tics  60a, 60b, 60c, an d  6od, 
and  P h ysics x i  and  12 (or th e ir  su b stan tia l eq u iva len t). R eq u ired  o f can d i­
d ates for th e  degree o f B .C h em .E n g .
A  system atic  presentation  of th e  principles of p h ysica l chem istry. T h e  
to p ics include: th e  prop erties o f gases, liqu id s an d  solids; p h ysica l and  
chem ical equilibrium  in  hom ogeneous and  heterogeneous system s; th e 
M ass L aw , theorem  of L e  C h atelier, an d  th e  P h ase R u le ; th erm och em istry  
and  elem en tary  therm od yn am ics; th e  th e o ry  o f solutions; ionic eq u ilib ria ; 
C h em ical K in e tic s  and  cata lysis; problem s in  p h ysica l ch em istry .
410 a  and  b . Introductory P hysical Chemistry. L a b o ra to ry  an d  inform al 
recitations. C re d it three hours a term . P rereq u isite  or p aralle l course, 
C h em istry  405 or 406. D ep osit, $20 a  term .
Q u a lita tiv e  and  q u a n tita tiv e  experim ents illu s tra tin g  th e  princip les of 
p h ysica l ch em istry  an d  p ra ctice  in  perform ing ty p ic a l ph ysico-ch em ical 
m easurem ents. R e cita tio n s on th e  general principles o f p h ysica l ch em istry , 
b ased upon th e lectures.
420. Advanced P hysical Chemistry. One term . C re d it three hours. P rereq ­
uisite, C h em istry  405.
Short course in  chem ical th erm od yn am ics w ith  ap p licatio n s to  th erm o­
ch em istry  and  ph ysico-chem ical equilibria. E m p h asis on th e  solution  of 
sim ple problem s.
ECONOMICS
*3. Introduction to Econom ics. F o r  stu d en ts in  E ngin eerin g and C h em ­
istry . O ne term . C re d it three hours.
A n  in troduction  to  th e  m ore essential econom ic featu res o f con tem porary  
A m erican  society.
11. M oney Currency, and Banking. O ne term . C re d it three hours 
P rerequisite, E con om ics 1 or its  eq uivalen t.
A n  in tro d u cto ry  s tu d y  of th e h isto ry  and  th e o ry  o f m on ey, cu rren cy
and b an k  credit. E n rollm en t lim ited. y ’
31. Corporation Finance. One term . C re d it three hours. P rerequisite 
E con om ics 21a  or its eq u iva len t. 4 ’
A  stu d y  of th e financial practices o f business corporations in th e  U n ited  
S ta tes; ty p e s  o f corporate securities; sources o f cap ita l fun ds; d eterm in a­
tion  and  adm in istration  o f corp orate incom es; financial difficulties and 
corp orate reorganization s; th e  relation  o f corp orate p ractices to  th e  fu n c­
tion in g of th e  A m erican  econom ic system ; and  th e reg u la to ry  a ctiv itie s  o f 
th e Securities and  E xch an g e Com m ission.
ENGLISH
*2 . Introductory Course in  Reading and W riting. T w o  term s C re d it 
three hours a  term .
T h e  aim  o f the course is to  increase th e  stu d e n t’s a b ility  to  com m unicate 
h l®°lw n ,th o u gh t and  to  un derstan d  th e  th o u g h t o f others. T h e  first term  
w ill be d evoted  p rim arily  to  th e  s tu d y  of good d iction, e ffective  sentences, 
and  the logic o f paragraphs, th e second to  w hole com positions. A ssign m en t 
to  sections w ill be m ade in Barton H a ll th e  first term , and  in Goldwin 
Snuth  C  th e  second. M r. S a l e  is  in charge o f th e  course.
Sections w ill be arran ged  for a lim ited  n um ber o f stu d en ts o f m ore th an
average a b ility , esp ecially  those w h o exp ect to  m ajo r in one o f th e  hum ani- 
tics.
W ith  th e w ritten  recom m en dation  o f his freshm an instructor, a fresh­
m an  m a y  be ad m itted  to  E n glish  20 in th e second term  in p lace o f the 
second term  of E n glish  2. W ith  sim ilar recom m en dation  and  th e consent 
of th e sophom ore in stru cto r concerned, a  freshm an m a y  elect E n glish  22 
01-23 m  th e  second term , in  ad ditio n  to  th e second term  o f E n glish  2.
hreshm en w ho elect Social Science A , B  m a y  su b stitu te  for E n glish  2 the 
in terdepartm en tal course, Oral and W ritten Expression.
*2a. Introductory Course in  Com position and Literature One term  A 
repetition  o f th e  first term  o f E n glish  2.
* 2b. Introductory Course in  Com position and Literature. One term  A  
repetition  o f th e second term  of E n glish  2. M a y  be entered  b y  those w ho 
h a ve  passed the w ork  o f th e first term .
GEOLOGY
• S°^' . E n t e r i n g  Geology. R eq u ired  o f all sophom ores in  C iv il E n gin eer­
ing. E ith e r  term . C re d it three hours. T h e  p ra ctica l a p p licatio n  o f geologic 
principles and  th e occurrence o f such econom ic m aterials as are o f im p ort­
ance to  engineering studen ts, th e w hole su b ject bein g trea ted  w ith  reference
Professo^N EV iN  6S lab o rato ry  w o rk - F e e > $4-50. M cGraw  H all.
MATHEMATICS
*6oa, *6ob, *6oc, 6od. A n alytic Geometry and Calculus. C re d it three 
hours for each course. P rim a rily  for students in th e C ollege o f E ngineering.
PHYSICS
* 11  Introductory Experim ental P hysics. O ne term . C re d it fou r hours. 
Prerequisite, C alcu lu s or sim ultaneous registration  m  M a th e m atics  55a, 
60a or 65b. E n tran ce  p h ysics desirable b u t n o t required. T w o  lectures, 
tw o  recitation s, and  one la b o ra to ry  period  a w eek. L a b o ra to ry  tee, $5.
D em on strations, th eo ry, problem s, and experim ents c o v e n n g  su b jects  
of m echanics, w a v e  m otion, sound, and  heat. R v  F
R eq u ired  of can didates for th e  degrees o f B .C .E .,  B .C h e m .E ., B .E .E ., 
an d  B .M .E . and  B .S . in  A .E .
*12 Introductory Experim ental P hysics. O ne term . C re d it fou r hours. 
P rereq uisite, C a lcu lu s  or sim ultaneous registration  in  M a th e m atics  55a, 
60a, or 65b. E n tran ce  p h ysics desirable b u t n ot required. T w o  lectures, tw o  
recitation s, an d  one la b o ra to ry  period  a  w eek. L a b o ra to ry  fee, $5.
D e m o n s t r a t io n s ,  t h e o r y ,  p r o b le m s , a n d  e x p e r im e n t s  c o v e r in g  t h e  s u b ­
j e c t s  o f  e le c t r i c i t y ,  m a g n e t is m , a n d  l ig h t .  p  7) p  Tf
R eq u ired  o f can d idates for th e  degrees o f B .C .E ., B .C h e m .E ., B .E .E .,
B .M .E ., and  B .S . in  A .E .
21. General Physics. O ne term . C re d it th ree hours. P rerequisites, P h ysics 
11 12 and  d ifferen tial an d  in tegra l calculus. T w o  recitatio n  periods a  w eek  
and  one lab o rato ry  period  in a ltern a te  w eeks. L a b o ra to ry  fee $2^o.
R eq u ired  of can didates for degrees o f B .C h e m .E ., B .E .E .,  and  B .M .E .
A  stu d y  of th e fu n dam en tal law s o f electric an d  m agn etic  fields and  th eir 
application s to  elem en tary  c ircu it phenom ena. T o p ics  covered: th e  electro­
sta tic  field; p o ten tia l; G a u ss’s L a w ; s tu d y  of d irect cu rren t c ircu its , 
K irch h o ff’s rules; th e  m agn etic  field  o f ste a d y  curren ts; in duced  e.m .ts., 
in d u ctan ce; cap acitan ce; sim ple tran sien ts. T h e  la b o ra to ry  w o rk  deals 
w ith  th e  fun dam en tals o f electrical m easurem en ts in  d irect curren t circuits.
22. General P hysics. O ne term . C re d it th ree hours. P rereq uisites; 
P h ysics 11 , 12, d ifferen tial and  in te g r a l  calculus. T w o  recitatio n  periods a 
w eek  and  one lab o rato ry  period in  a ltern a tew e ek s^ L iilD o ra tc iry fecS ^ iS o .
R eq u ired  of can didates for degrees o f B .C h e m .E  B .E  E ,  and B .M .E . 
S elected  top ics in therm ionics, p h o to e le ctric ity ; e lem en tary  geom etrical 
op tics; p h ysica l op tics; h ea t rad iation ; sim ple spectra. T h e  la b o ra to ry  w o rk  
covers certain  phases of electron ics such as, th e  m easurem en t o f w o rk  
fun ction, s tu d y  of gas filled p h otocell; ch aracteristic  cu rves of th e  m agn e­
tron . O th er experim ental w o rk  deals w ith  ph otom etric  m easurem ents, 
resolvin g pow er; p o larization  o f ligh t.
PU BLIC SPEAKING
*1. P u b lic  Speaking. One term . C re d it th ree hours. N o t open to  fresh-
m  P lan n ed  to  g iv e  th e  fun dam en tals of speech prep aration  an d  to  develop 
sim ple and  d irect speaking. S tu d y  of principles; con stan t p ractice; con-
feIForefgn  students and  others w hose pron unciation  o f E n glish  fa lls  below  
th e  norm al stan dard, and  students w ith  special v o ca l problem s, are ad vised  
to  confer w ith  M r. T h o m a s  before registering.
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W a r Scholarships, 32 
M an agem en t, engineering, 78 
M arketin g , in dustrial, 84 
M a teria ls  o f construction , 66, 96, 
i °5
M a te ria ls  handling, 87 
M a teria ls  processing, 95, 96 
M ateria ls  testin g, in  C .E ., 66; in  M .
E ., 90-92 
M ath em atics, 103, 117 ; engineering, 
19, 64, 90, 101 
M a tricu la tio n  (see adm ission) 
M ech an ica l E ngin eerin g, 1 5 -1 7 ; 
courses o f instruction , 83-97, IQ8 ; 
courses o f stu d y , 4 6 - 4 9 fa c u lty , 
37, laboratories, 16; outlin e o f in­
struction , 16; em p lo ym en t a fter 
grad u atio n , 17 
M ech an ica l lab o rato ry , 16, 96 
M ech an ics of engineering, 63, 90-92 
M e ta l w orkin g, 95 
M eta llo g ra p h y, 104 
M e ta llu rg y , p h ysica l, 96 
M icro sco p y, chem ical, 103, 104 
M ilita ry  science, 11 , 115 
M o tion  and  tim e stu d y , 89 
M u n icip al engineering (see san itary  
engineering)
N a v a l O fficers T rain in g  P rogram , 
staff, 41 
N a v y  V -12  courses, 107 
N a v y  V -12  P rogram  Special A n ­
nouncem ent, 6
O b serva to ry , F u ertes A stron om ical,
14 •
O fficers o f adm in istration, 35 
O lin, F ra n klin  W ., 7 
O lin H all, 21
O utlin es o f in stru ction : A .E ., 22; 
C h em .E ., 21; C .E ., 14; E .E ., 18 
M .E ., 16
P a rk  plann ing, 80 
P a te n ts, 106
P a ttern  shop (see laboratories) 
P a y m e n t to  th e  U n iv ersity , 28-29; 
deposits, 29; fees, 28; tu itio n , 28; 
refu n d  to  d ra fted  students, 28 
P ecu n ia ry  aids, 30-34 
Personnel m anagem ent in in d u stry,
83
Personnel program , 12 
P etroleum  refining, 105 
P h o to e lastic ity , 91 
P h ysica l ch em istry , 116 
P h ysica l train ing, 12 
P h ysics, 65, 117,  118 
P lastics, 105
P ow er p la n t engineering: electrical, 
100; steam , 94 
P ressure vessel design, 87 
P rizes, 34
P rogram s of in struction  (see 
courses o f stu d y)
P sych o lo gy , 112
P u b lic  sp eakin g, 118 
P urp ose o f instruction , 8
R a d io  (see broadcastin g, also com ­
m u n ication  engineering)
R a ilro a d  engineering (see tran s­
p o rta tio n  engineering)
R a n d  H all, 7, 15, 17 
R efrigeration , 94 
R efu n d s, 28
R egio n al and  c ity  planning, 79, 80 
R egion al Scholarships, M cM u llen , 
3 °  .
R equ irem en ts: adm ission, 24-25; 
graduation , 1 1 ;  scholastic, 11 ; 
chan geable, 12 
R esearch, 15, 20, 81, 106 
R esiden ce requirem ents, 11 
R o ad s (see tran sp o rtatio n  en gi­
neering)
R o ckefe ller H all o f P h ysics, 7
Salesm anship, industrial, 84 
S a n ita ry  engineering, 68-70, 80 
Scholarships: grad u ate , 12; holders 
of, 43; U n iv ersity  U n dergraduate, 
30; S ta te  Cornell, 30; John  M c ­
M ullen , 30, 31, 32; others, 32, 33 
Schools o f th e  C ollege: C h em .E ., 
21, 54-58; C .E ., 14, 44 -45; E .E ., 
17- 50-53; M -E -. i s .  46-49
S elective  adm ission, 24 
Sew age disposal, 68, 69 
Shops (see laboratories)
Sh op w ork  (see m aterials processing) 
S ib ley  buildings, 7,-15 
S ib ley , H iram , 15 
S ib ley, H iram  W ., 15 
S ib ley  School o f M ech an ica l E n g i­
neering (see M ech an ica l E n gin eer­
ing)
Societies, 13 
Soil m echanics, 77 
Sp ecial stu d en ts, 27 
S taff, m em bers of, 31-42 
S ta tis tic s , 83 
S tea m  tu rbin es, 93 
S tee l b uild in gs (see stru ctu ra l 
engineering)
S tru ctu ra l engineering, 74 -77 
S tu d en t a ctiv ities , 13 
S tu d y , courses o f (see courses o f 
stu d y)
S u rv ey in g , 61
T ech n ica l reports, 83 
T h erm od yn am ics, 94, 108; (also see 
heat-p ow er engineering)
T o o l engineering, 87 
T ran sm ission , electrical, 100 
T ra n sp o rta tio n  engineering, 70-74, 
81, 107 
T u itio n , 28
U n it op eration  o f ch em ical en gi­
neering, 105 
U .S . A r m y  E n gin eers C orps, cooper­
ation  w ith , 14 
U n iv e rs ity  P la cem en t Service, 12
V a lu a tio n  engineering, 78 
V en tila tin g , 93, 95 
V ib ratio n , m echanics o f ,65, 91 
V o catio n a l counsel, 12
W a te r  su p p ly, 69, 107 
W eld in g in  m achin e design, 88 
W o o d  shops (see laboratories)
Zoning, 80
